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MOLECULAR MAGNETISM. 


By PROFESSOR D. E. HUGHES, F.R-S. 
(Beceived May roth, 1881, read May 19th.) 


DurRINnG the course of some late researches, which I 
had the honour to communicate to the Royal Society, 
March 7th,* and experimentally illustrate on the read- 
ing of my second paper, March 31st,} so many experi- 
mental facts occurred, all pointing to the conclusion 
that ordinary molar magnetism is entirely due to the 
symmetrical re pea, “0 of its polarised molecules, 
and that these molecules can be rotated by torsion, so 
as to decrease its longitudinal magnetism, or increase 
it if the effect of the elastic torsion is to rotate the 
molecules in its required longitudinal symmetrical 
arrangement, and observing that molecular magnetism 
could induce an electric current upon its own molar 
constituents, or that an electric current by its passage 
through an iron wire would produce molecular mag- 
netism, I have continued these researches in the hope 
of elucidating, as far as possible, the phenomenon of 
the transformation of electricity and magnetism by the 
changes produced in the molecular structure of its 
conducting wire. 

For this purpose I have employed three separate 
methods of investigation, each requiring a slightly 
modified form of apparatus. The first relates to the 
influence of an elastic torsion upon a magnetic or con- 
ducting wire; the second, the influence upon the mole- 
cular structure of an iron wire by electricity or mag- 
netism ; the third was the evident movement of the 
molecules themselves as given out in sonorous vibra- 
tions, 

The general details of the apparatus employed 
having been given in my paper of March 7th, I will 
only briefly indicate any modification of the method 
employed. 


1. Influence of an Elastic Torsion upon a Magnetic or 
an Electric Conducting Wire. 


In my paper of March 7th on “ Molecular Electro- 
Magnetic Induction,” I showed that induced currents 
of electricity would be induced in an iron wire placed 
on the axis of a coil through which intermittent 
currents were passing, and that these currents were 
produced only when the wire was under the influence 
of a torsion not passing its limit of elasticity. It be- 
came evident that if the intermittent magnetism in- 
duced by the coil produced under torsion intermittent 
currents of electricity, that an intermittent torsion 
under the influence of a constant current of electricity 
or a constant maguetic field would produce similar 
currents. This was found to be the case, and as some 
new phenomena presented themselves indicating clearly 
the molecular nature of the actions, I will describe a 
few of them directly relating to the subject of this 
paper. 





* “Molecular Electro-Magnetic Induction,” March 7th 1881. 
(See TELEGRAPHIC JOURNAL, April 1st and rsth, 1881.) 

t “Permanent Molecular Torsion of Conducting Wires produced 
by the Passage ef an Electric Current,” March 17th, 1881 (See 
TELEGRAPHIC JOURNAL April 15th, 1881.) 








The apparatus used was similar to that described in 
my paperof March 7th. An iron Wire of 20 centims. 
was placed in the centre or axis of a coil of silk- 
covered copper wire, the exterior diameter of the coil 
being 54 centims., having an interior vacant circular 
space of 34 centims. The iron wire is fastened to a 
support at one end, the other passing through a guide, 
to keep it parallel but free, so that any required torsion 
may be given to the wire by means of a connecting 
arm or index. -A sensitive telephone is in direct com- 
munication with the coil, or a galvanometer may be 
used, as the currents obtained by a slow elastic torsion 
are slow and strong enough to be seen on a very 
ordinary galvanometer. I prefer, however, the tele- 
phone, because it has the inestimable advantage in 
these experiments of giving the exact time of the 
commencement or finish of an electric current. It has, 
however, the disadvantage of not indicating the force 
or direction of the current; but by means of the sono- 
meter the true value and direction of any current is 
at once given. Again, the telephone is useless for 
currents of slow intermittence, but by joining to it the 
microphonic rheostat described in my paper of March 
7th, a slowly intermittent or permanent current is 
broken up into rapid intermittent currents, and then 
we are able to perceive feeble constant currents. For 
this reason a microphonic rheostat is joined to the 
telephone and coil. The current from a battery of two 
bichromate cells is sent constantly through the wire if 
we wish to observe the influence of the torsion of the 
wire upon the electric current, or a constant field of 
magnetic energy is given to the wire by either a 
separate coil or a permanent magnet. The currents 
obtained in the coil are induced from the change in the 
molecular magnetism of the wire, but we may equally 
obtain these currents on the wire itself without any 
coil by joining the telephone and rheotome direct 
to the wire; in the latter case it is preferable to join 
the wire to the primary of a small induction coil, and 
the telephone and rheotome upon the secondary, as 
then the rheotome does not interrupt the constant 
electric current passing through the wire. As the 
results are identical, I prefer to place the telephone 
on the coil first named, as the tones are louder and 
entirely free from errors of experimentation. 

If we place a copper wire in the axis of the coil, we 
produce no effect by torsion, either when under the 
influence of a constant magnetic field or a current 
passing through it, nor do we perceive any effects if we 
place an iron wire (2 millms. in diameter), entirely free 
trom magnetism and through which an electric current 
has never passed. I mention this negative experiment 
in order to prove that all the effects I shall mention are 
obtained only through the magnetism of the wire. If 
now I pass an electric current for an instant through 
this same wire, its molecules are instantly polarised, 
and I have never yet been able to restore the wire to 
its original condition, and the magnetisation induced 
by the passage of a current is far more powerful and 
more persistent in soft iron than tempered steel. ‘This 
may be due, however, to the fact that in tempered or 
softened steel we find traces only of a current during 
the rotation by torsion of its molecules, some two to 
three degrees of sonometer, whilst iron gives constantly 
a current of 70 sonometric degrees.* 

In order to obtain these currents, we must give a 
slight torsion of 5° or 10° to and fro between its zero 
point. We then have a current during the motion 
of the index to the right, and a contrary current in 
moving the index to the left. If we use a galvano- 
meter, we must time these movements with thc 





* 0°8 of a T'aniell battery. 
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oscillations of the needle; but with the telephone it 
gives out continuous sounds for either movement, the 
interruptions being only those caused by the rheotome. 
The direction of the current has no influence on the 
result; either positive to the free arm or index or 
negative gives equal sounds, but at the moment of 
reversal om the current a peculiar loud click is heard, 
due to the rapid change or rotation of the polarisation 
of its molecules, and this peculiarly loud momentary 
click is heard equally as well in steel as in iron, proving 
that it is equally polarised by the current, but that its 
molecular rigidity prevents rotation by torsion. We 
can imitate in some degree the rigidity of steel by 
giving ‘the iron wire several permanent twists. The 
current due to elastic torsion is then reduced from 70° 
to 40°, due to the mechanical strain of the twists 
remaining a constant; and a weakening of the current 
is also remarked if with a fresh wire we pass in torsion 
its limit of elasticity. 

If a new soft iron wire of 2 millims. (giving no traces 
of a current by torsion) has passed through it a 
momentary current of electricity, and then were ob- 
served free from the current itself, it will be found to 
be almost as strongly polarised as when the current 
was constantly on, giving by torsion a constant of 
50 sonometric degrees. If, instead of passing a cur- 
rent through this new wire, I magnetise it strongly by 
a permanent magnet of coil, the longitudinal mag- 
netism gives also 70° of current for the first torsion, 
but weakens rapidly, so that in a few contrary torsions 
only traces of a current remain, and we find also its 
longitudinal magnetism almost entirely dissipated. 
Thus there is this remarkable difference, and it is that 
whilst it is almost impossible to free the wire from the 
influence produced by a current, the longitudinal 
magnetism yields at once to a few torsions. We may, 
however, transform the ring or transversal magnetism 
into longitudinal magnetism by strongly magnetising 
the wire after a current has passed through it; this 
has had the effect of rotating the whole of the mole. 
cules, and they are all now symmetrical with lon- 
gitudinal magnetism, then by a few torsions the wire 
is almost as free as a new wire; and I have found this 
method more efficacious than heating the wire red hot, 
or any other method yet tried. If I desire a constant 
current from longitudinal magnetism, I place at one of 
the extremities of the wire a large permanent magnet, 
whose sustaining power is 5 kilogrammes, and this keeps 
the wire constantly charged, resembling in some 
respects the effects of a constant current. The mole- 
cular magnetism or the current obtained by torsion is 
not so powerful from this, my strongest magnet, as 
that produced by the simple passage of a current, 
being only 50 sonometric degrees in place of 70° 
for that due to the passage of a current. The mere 
twisting of a longitudinal magnet, without regard to 
the rotation of its molecule having no effect, is proved 
by giving torsion to a steel wire strongly magnetised, 
when only traces of a current will be seen, perhaps one 
or two degrees, and a constant source of magnetism or 
electricity then giving no measurable effect. Evidently 
we have equally twisted the magnetised steel as the 
soft iron. In the steel we have a powerful magnet, in 
the soft iron a very feeble one; still the molecular 
rotation in iron produces powerful currents to the 
almost absolute zero of tempered steel.* 

If. we magnetise the wire whilst the current is 
passing, and keep the wire constantly charged with 
both magnetism and electricity, the currents are at 
once diminished from 70° to 30°. We have here two 





* f purposely avoid using the terms “magnetic fluid” and 
** coercitive force.” 





distinct magnetic polarisations at right angles. to each 
other, and no matter what pole of the m t or of 
the current the effect is greatly diminished; the ro- 
tation of the two polarities would now require a far 
greater arc than previously. The importance of this 
experiment cannot as yet be appreciated until we learn 
of the great molecular change which has really oc. 
curred, and which we observe here by simply 
diminished effects, 

If we heat the wire with a spirit flame, we find the 
sounds increase rapidly from 70 to go, being the 
maximum slightly below red heat. I have already 
remarked in my previous paper this increased mole- 
cular activity due to heat, and its effects will be more 
clearly demonstrated when we deal with the sounds 
produced by intermittent currents. 

Another method, by means of which I have again 
received proofs of the rotation of the polarised mole- 
cule, is to pass an intermittent current through a soft 
o’5 millim. iron wire, listening to the results by the 
telephone joined direct and alone to the coil, as de- 
scribed in my paper of March 7th, If, then, the wire is 
entirely free from strain, we have silence, but a torsion 
of 20° produces some 50 sonometric degrees of electric 
force. If, now (the wire being at zero strain), I bring 
one pole of the permanent magnet I have already 
described near the side of the wire, the sounds increase 
from zero up to 50°, being at their maximum when 
this magnet is 5 centims, distant; but if we continue 
to approach the magnet the sounds gradually weaken 
to an almost zero. The explanation of this fact can 
be found when we know that the greatest. inductive 
effect on the wire would be when a magnet is at an 
angle of 45° with the wire, And, also, considering 
each molecule as a separate independent magnet, we 
find that at a given distance for a given magnet. the 
force of rotation is equal to that of 45°; by ap- 
proaching the magnet we increase the rotation but 
diminish the angular polarity in relation to the wire, 
hence the decrease of force by the near approach of 
the magnet. And to prove that the function of the 
elastic torsion is simply to rotate the polarised mole- 
cules similarly to the magnet, we place the wire under 
an elastic torsion of 20°, and approach gradually the 
magnet as before. One pole now will be found to 
increase the sounds or its angular polarity, the other 
will decrease until at 5 centims. distance as before we 
have perfect silence; the torsion exists as before, but 
the molecules are no longer at the same angle. On 
removing the magnet we find that instead of the usual 
50 of current we obtain barely 5 or 10; have we then 
destroyed the polarity of the molecules, or do they 
find a certain resistance to their free rotation to their 
usual place ? To solve this question we have only to 
shake or give the wire a slight mechanical vibration, 
and then instantly the molecules rotate more freely, 
and we at once find our original current of 50°. I 
will forbear mentioning many other experimental 
proofs of my views by this method, as there are many 
to relate by different methods in the following 
chapters. 


2. Influence upon the Molecular Structure of an Iron or 
Steel Wire by Electricity or Magnetism. 


Being desirous to modify the apparatus already 
described, so that it would only give indications of a 
current if they were of a spiral nature, the wire was 
kept rigidly at its zero of strain or torsion, and the 
coil was made so that it could revolve on an axis per- 
pendicular to the wire; by this means, if the wire was 
free from strain, the centre or axis of the coil would 
coincide with that of the wire. Thus, with a straight 
copper wire, we should have a complete zero, but if 
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this wire formed. a right or left-handed helix, the coil 
would require moving through a given degree (on an 
arbitary scale) corresponding to the diameter and 
closeness of the spirals in the helix; ‘the degrees 
through which the coil moved were calibrated in re- 
ference to known copper helices: 50° equalled a copper 
wire 1 millim. diameter, formed ‘into a helix of 
1 centim. diameter, whose spiral turns were separated 
1 centim. apart. 

In order to obtain a perfect zero, and wide readings, 
with small angular movement of the coil, it is neces- 
sary that the return wire should be of copper, 2 
millims. diameter, offering comparatively little re- 
sistance, and that it should be perfectly parallel with 
the steel or iron wire. In order that it may react 
upon the exterior of the coil, it is fastened to the 
board, so that it is near (1 centim.) the exterior of the 
coil, and parallel to the iron wire, at a distance of 
4centims. If we consider this return wire alone, we 
find, as in the sonometer, that if the wire is per- 
pendicular to the exterior wires of the coil, we have a 
zero or silence, but moved through any degree, we 
have a current proportionable to that degree; by this 
means we have an independent constant acting on the 
coil, constantly aiding the coil in finding its true zero, 
and allows of very wide readings, with a com- 
paratively small angular movement of the coil. 

The rheotome is joined to a battery of two bichro- 
mate cells, and by means of a reversing switch an 
intermittent current of either direction can be sent 
through the wire. The telephone is joined direct and 
alone to the coil, thus no currents react upon the coil 
when perpendicular to the iron, and its return wire, if 
not of a spiral nature. 

Placing an iron wire o*’5 diameter, and passing a 
current through it, I found a change had taken place 
similar to those indicated in my paper of March 17th ; 
but it was so difficult to keep the wire free from mag- 
netism and slight molecular strains that I preferred 
and used only in the following experiments tempered 
steel wire (knitting needles I found most useful). All 
the effects are greatly augmented by the use of iron 
wire, but its molecular elasticity is so great that we 
¢annot preserve the same zero of reading for a few 
seconds together, whilst with steel, o’5 millim. diameter, 
the effects remained a constant until we removed the 
cause. 

I have not as yet been able to obtain a steel wire en- 
tirely free from magnetism, and as magnetism in steel 
has a remarkable power over the direction of the spiral 
currents, I will first consider those in which I found 
only traces. On passing the intermittent current 
through these, the sounds were excessively feeble for 
either polarity of current, but at each reversal a single 
loud click could be heard, showing the instant reversal 
of the molecular polarity. The degree of coil indicat- 
ing the twist or spirality of the current was 5° on each 
side of its true zero. The wire was now carefully 
magnetised, giving 10° on each side for different cur- 
rents. The positive entering at north pole indicating 


10° right-handed spiral, negative entering the same | 


pole, a left-handed spiral, we here see in another form 
a fact well known and demonstrated by De la Rive by 
a different method, that an electric current travels in 
spirals around a longitudinal magnet, and that the 
direction of this spiral is entirely due to which pole of 
an electric current enters the north or south pole. I 
propose soon, however, to show that under certain con- 
ditions these effects are entirely reversed. 

If through this magnetised wire I pass a constant 
current of two bichromate cells, and at the same time 
an intermittent one, the spiral is increased to 15°, but 
the direction of the intermittent current entirely de- 





pends on that of the constant current; thus, if the 
positive of the constant curtent enters the north pole, 
the intermittent positive slightly increases the spiral to 
17°, and the negative to 13°, both being right-handed ; 
the two zeros of the constant battery are, however, as 
we might expect from the preceding experiment, on 
equal opposite sides of the true zero; but if we magne- 
tise the wire whilst a constant current is passing through 
it, a very great molecular disturbance takes place ; 
loud sounds are heard in the telephone, and it requires 
for each current a movement of the coil of 40°, or a 
total for the two currents of 80°, This, however, is 
not the only change that has taken place, as we now 
find that both constant currents have a right-handed 
spiral ; the positive under which it was magnetised, a 
right-handed spiral of 95°; the negative, a right- 
handed spiral of 15°, and the true central or zero point 


| of the true currents indicates a permanent spiral of 55°. 








This wire was magnetised in the usual way, by draw- 
ing the north pole of my magnet from the centre to one 
extremity, the south from the centre to the other, and 
this repeated until its maximum effects were obtained ; 
in this state I found, sliding the coil at different por- 
tions, that the spiral currents were equal, and in the 
same direction throughout. 

(To be continued. ) 





MAICHE'S ELECTROPHONE., 


We understand that M. Maiche has recently been 
trying a new telephone or electrophone of his in- 
vention on the submarine cable between Dover 
and Calais, and also through the line between 
London to Dover, and that he has been able to 
carry On a conversation at this distance. Details 
of the invention and of the actual results of his ex- 
periments are not yet to hand, but the following 
description of an apparatus patented by M. Maiche 
affords, we have reason to believe, some informa- 
tion on the subject. 

This invention relates to improvements in tele- 
phonic apparatus or “electrophones,” and is designed 
for facilitating the transmission of sounds over long 
distances. 

For this purpose the apparatus is combined with 
an ordinary telephone, which serves as a receiving 
instrument, repeating at a distance all the sounds 
that have acted upon the electrophone. The latter 
is very sensitive, and is provided with means for 
calling the attention of the person at the station or 
place with which communication is desired. 

This improved apparatus or electrophone consists 
substantially of carbon contact-pieces mounted upon 
a bell or sonorous box or vessel of any suitable 
material (preferably glass), the contact-pieces or 
carbons being placed as near as possible to the edge 
of the bell or sonorous box. These carbon contact- 
pieces transform the sonorous vibrations of the 
substance of the bell in front of which the speaking 
is carried on into mechanical action, and the vibra- 
tions produce differences of pressure between the 
carbons, and consequently variations in the intensity 
of the current passing through the carbons. These 
variations of intensity produce induced currents in 
an induction coil, and these induced currents are 
transmitted along the line to actuate the receiving 
telephone. 
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By reason of a special arrangement, which dis- 
penses with the necessity for employing an electric 
bell, the apparatus, together with its battery and a 
telephone, forms a complete set of mechanism for a 
station. 

In figs. 1 and 2 A represents a wooden box or 
case, in which an aperture is made. This box in- 
closes the bell or sonorous box or vessel, c, made 
preferably of glass. This vessel is open on one 
side. The space between the walls of the sonorous 
vessel and the wooden box or case, A, is filled up 
with wadding. Upon the sonorous vessel, C, are 
placed, one above the other, the contact-pieces made 
of carbon. These contact-pieces consist of one or 
several pairs of carbons, 2, which are spherical in 
form, and which are arranged as near as possible to 





The arrangement of the carbons upon the sono- 
rous glass vessel is preferably that shown in fig. 3, 
in parallel rows, in which the carbons touch, and 
are connected by means of a wire. These rows 
support intermediate rows of cylindrical or prismatic: 
carbons, the carbons being by this method connected 
for “quantity.” As they bear upon each other by 
their own weight they are always properly regulated 
or adjusted, that is to say, the vibrations are always 
produced under the same conditions, and whatever 
may be their arrangement or number the working 
of the apparatus is the same. 

The wooden box or case, A, upon which a small 
induction coil, £, is fixed, carries also a call-push, 
F, and a movable lever, G, which supports the tele- 
phone, H, and acts as a commutator. 
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the edge of the vessel, c, and in such a manner that | 
their position may be regulated upon the end of 
metallic rods or stems, 4, which are hinged at c to 
the walls of the wooden case or box inclosing the 
electrophone, and at these points, c, two wires, 2, 4, 
terminate ; the current passes through the stems or 
rods. One of the carbon balls, 2, by its own weight, 
bears against the sonorous glass bell or vessel, and 
the other carbon ball rests upon the first-named 
carbon ball in a like manner. For pressing the 
carbons against each other, and against the wall of 
the glass bell, flat springs may be used. The con- 
tact balls are either cut from blocks of carbon or 
om may be moulded. 

he contact-pieces may consist of small pieces of 
carbon, R, either of cylindrical or prismatic form, 
arranged as shown in figs. 2 and 3,-and carried in a 
wooden frame. 








Hi 


: Hf 


| 
i 
i | 


When the telephone is removed from its support, 
the circuit of the battery is closed through the 
primary wire of the induction coil and the micro- 
phone in the usual way. 

When a person speaks in front of the aperture in 
the case the sonorous bell or vessel vibrates. The 
vibrations are imparted to the carbons, and produce 
variations in the resistance which the battery cur- 
rent meets with in passing through the whole of the 
carbons, and by these variations a series of induced 
currents is produced in the fine or induction wire 
of the coil, which currents following the line wire, 
6, pass to and actuate the telephone of the station 
with which the electrophone is connected, in such 
a manner that all the sounds produced in the elec- 
trophone are repeated by the telephone with which 
it is connected. 

The sonorous bell or vessel is insulated from the 
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wooden box or case by wadding or the like, as before 
stated, so that the former may not be affected by the 
vibrations of the box or case. 

For attracting the attention of a person at the 
receiving statiog it is sufficient to press the button 
or push, F, the battery current then flows through 
the wires, 1, 7, 8, and consequently the induction 
coil is in the requisite condition for operating in the 
ordinary manner. The vibrator is thrown into 
rapid motion, and the induced currents rapidly re- 
peated in the main wire act upon the telephone at 
the station with which communication is desired. 
At this station a loud humming sound is then heard, 
which is the signal calling attention. The same 
humming is heard in the telephone of the sending 
station. The electric bell is therefore dispensed 
with, and the action of the battery is altogether 
local. This is not the case with ordinary bell 
-arrangements, for which batteries (sometimes very 
powerful ones) are rendered necesssary by the great 
-distance between the stations. 

The coil, which can be thus advantageously used 
‘instead of an electric bell, without necessitating the 
connection of the stations by means of a battery, 
‘has the further advantage of changing the battery 
current into a differential current of high tension, 
which is produced in the induction wire of the coil 
by the variations of intensity of the battery current 
consequent upon the vibrations of the carbons. 

-The coil employed may either be an ordinary coil 
with a soft iron core, or a coil in which the soft iron 
is acted upon by a permanent magnet, but preferably 
a coil is used in which the soft iron core is replaced 
by a permanent magnet, as the latter increases the 
sensitiveness of the apparatus. 





ON A NEW CONTACT-BREAKER FOR 
INDUCTION COILS. 


By MARCEL DEPREZ, 
Tue contact-breaker universally adopted in induction 
coils has been borrowed from that employed in electric 
bells ; it is too well known to require description. In 
consequence of circumstances which it is unnecessary 
to relate, I was led some months ago to study very 
closely the manner in which it worked, and I saw that 
this rudimentary piece of mechanism presented nume- 
rous defects which resulted in a very considerable loss 
of efficiency in the coils to which it was applied; thus, 
when the induction current was closed, it did not ac- 
4uire instantaneously its whole intensity, the incrdasing 
magnetisation, according to the mass which forms the 
bundle of iron wires, develops in effect a reverse 
electromotive force to that of the battery, so that, 
during a time which depends upon the power of the 
battery, upon the resistance of the inducing circuit, 
upon the number of turns which the wire makes 
round the iron bundle, and upon the mass of the latter, 
the intensity of the current passes through a series of 
successive values, which constitute a true variable 
state, In fact, at the end of a very short but definite 
time, the intensity of the current acquires its definite 
value, which is given by Ohm’s law, and which de- 
pends only upon the electromotive force of the battery 
and upon the resistance of the circuit. It is evident 
that at the moment when this variable period comes to 
an end we must break the inducing current in order 





that the induced current may be as powerful as pos- 
sible, for a prolonged closing of the inducing current 
would only increase the consumption of the zinc in the 
battery without producing any effect ; besides, it would 
diminish the number of breaks, and consequently the 
number of induced currents in a given time. This is 
not what occurs with the ordinary contact-breaker. In 
consequence of the elasticity of the pieces which com- 
pose it, it has a great amplitude 4 vibration, during 
which the relative durations of the closing and of the 
breaking of the inducing circuit are completely arbi- 
trary, and they have no connection whatever with the 
values, which they should have, in order to obtain from 
the coil the maximum effect. The considerations show 
that a good contact-breaker should satisfy the follow- 
ing conditions :-— 

1st. The breaking the current just at the end of the 
variable state. 

and. The re-establishment in the shortest time 
possible after the break, so that the variable state of 
the break has a duration much shorter than the variable 
state of the closing. 

All these conditions are fulfilled in the contact- 
breaker which I am about to describe, represented 
in the figure, and which is applied to coils constructed 
by M. Carpentier. 


A is a little armature of soft iron, movable around a 
stout axis, B, which passes through the centre of a, 
One of its extremities is set opposite the end of the 
bundle of iron wires, and banks against a platinum- 
tipped screw. The inducing current arrives by this 
screw, traverses the armature to B, and continues its 
course by passing to the pivot, E, and by a little plate 
of flexible copper to the coil, 

The antagonistic force is produced by a spring, R, 
attached at p to the armature, a, and which is regulated 
in tension by the screw, c. 

The following is the action of the contact-breaker:— 

When the current is closed, the magnetisation of the 
bundle passes, as has been explained, through all the 
values between zero and its maximum value, which it 
reaches in a very short time; it is at this moment that 
the attraction exercised upon the armature, a, becomes 
equal to the tension of the spring, and the slightest 
increase in this attraction determines the movement of 
the armature and consequently an immediate break of 
the current, 

As the pieces against which the armature rests are 
extremely rigid, a very small movement of the latter 
causes a break in the circuit; but as soon as the break 
takes place, the spring, Rr, re-establishes contact be- 
tween the armature, A, and the screw, F, in an extremely 
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short time, since the distance between the two pieces is 
inappreciable, and then the same action takes) place 
again. If it is desired to obtain the most energetic 
effects possible, it will be necessary to give to the 
spring, R, a tension sufficient to completely paralyse 
the movement of the armature, a, and then to slacken 
it out, little by little, till. the latter begins to vibrate. 
We can be certain then that the inducing current is 
only broken when the :magnetisation of the iron bundle 
has attained its maximum value. 

In one respect this contact-breaker is a true current 
measurer, inasmuch as it keeps the current closed till 
the moment when its intensity passes a certain value. 

This is so true that if we give to the spring a 
tension decidedly less than the maximum attractive 
power of the soft-iron bundle, we can cause currents to 
circulate in the coil produced by a very powerful 
battery, so that the spark at the contact-breaker is 
scarcely appreciable. It is thus that I have been able 
to work a coil of very small size, destined to give 
sparks of a maximum length of 10 millimetres, with a 
battery of 10 Bunsen elements of the Ruhmkorff model, 
without the contact-breaker being damaged in any way. 
The induction spark in this case has an appearance 
entirely different from that which is obtained with coils 
provided with the ordinary contact-breaker, It is a 
luminous cord, rectilinear or curvilinear, according to 
the form of the electrodes, surrounded by a pale yellow 
sheath, and in appearance absolutely continuous. It 
can best be compared to a luminous liquid vein. 





JABLOCHKOFF’S ALTERNATING CURRENT 
DYNAMO-ELECTRIC MACHINES. 


Asout three years ago M. Jablochkoff designed an 
electric light machine. In principle it was composed 
of a kind of large wheel, provided with teeth set ob- 
liquely around the axle. An electric circuit described 
a sinuous curve between these teeth, to which they im- 
parted magnetic polarity ; the poles thus formed passed 
obliquely before induction wires, and produced induced 
currents. 

This first attempt did not entirely satisfy the inven- 
tor; nevertheless the principle appeared to him to be 
worth farther study, and we now find it re-invented and 
developed in the alternating current machine which 
M. Jablochkoff has constructed, and of which the 
working is, it appears, excellent. 

The machines in use are undoubtedly very good, but 
each of them has some defect which distinguishes 
them. In the Siemens machine it is the inductor 
which turns ; this alone is an inferiority ; the collector 
is necessarily very complicated, subject to sparking, 
and the connection, so important with useful circuits, 
is less sure. In the Gramme machine the inductor is 
fixed, but its arrangement in the ring renders it incon- 
venient to construct and very difficult to repair. If an 


‘accident takes place during work, however small it is, 


the machine must be stopped and all work suspended. 

It must be added that the arrangement even of this 
ring is a disadvantage in the construction of large 
machines. 

M. Jablochkoff wished to have a revolving inductor 
and a fixed inductor always visible, divided into inde- 
pendent parts, and repairable separately. The following 
1s the way in which he arrived at this result :— 

_ He preserves in his inducer the principle of the ob- 
rae | of induced Sinn aaa but ‘he has diminished 
the diameter of ‘the wheel, augmenting at the same 
time the height of the core magnets; the whole pre- 





| sents, therefore, the appearance of helicoidal fans fixed 








to the axis of rotation. Figs. 1 and 2 show exactly the 
arrangement ; they represent the pieces of the machine 
with 16 bobbins which M. Jablochkoff has constructed 
and experimented on in Russia. This apparatus was 
made with the object of enabling a larger one to be 
made, to which we shall refer. | 

Fig. 1 is a front view, and fig, 2.2 view of the side of 
theinductor, Thefansthus arranged would undoubted! 
be sufficiently difficult to construct in one piece of metal, 
but they are not made thus: they are formed. of little 
plates of sheet iron, placed the one on the other, and 
clamped between two terminal. plates, fixed by bolts ; 
this mode. of construction is clearly indicated in fig, 3, 
which shows in elevation the section of one of these 
fans, and in plan the view of the side. 

The wires are wound around the cores thus formed ; 

they are held by projections of the terminal plate, and 
joined in one circuit by arranging the junctions so that 
the upper surface of the fans forms poles of alternate 
polarities; the current is produced, and lead away by 
two rings with rubbers, which are seen to the left on 
the axis; the driving pullies are to the right. As can 
be seen, there are eight fans forming the electro-magnet 
in the machine which we represent. 

The inducer is formed by flat bobbins, of which the 
core is composed, of little plates of sheet iron, in 
order to avoid residual magnetism, or what are known 
as faradaic currents. Each of these bobbins receives a 
coil of three layers of turns only, placed transversely, 
and, thus arranged, are fixed by the aid of a strap on the 
two cheeks in which the inducer turns. Figs. 3 and 4 
show the section and view of the side of this very 
simple arrangement amongst others; the bobbins, 
which in this machine are 16 in number, do not touch; 
they have an interval between them of about 1 millim., 
by which the current of air produced by the rotation of 
the inducer can escape, thus producing a continual 
cooling effect. ‘The bobbins are otherwise electrically 
distinct, and can be employed either separately or con- 
nected together, according to what is required, M. 
Jablochkoff has combined his machine so that each 
bobbin corresponds to a candle; it is possible, there- 
fore, if this is useful, to have as many circuits as bobbins, 
each one of these being completely independent of the 
others; any of the combinations in quantity or in ten- 
sion can be adopted if required. It is possible without 
difficulty to change the arrangement during work, and 
it is possible also (and this is very important), without 
stopping the machine, to cut out of circuit any one of 
the bobbins, and to replace it by a new one, the other 
bobbins, properly combined, and with a slight’ increase 
in speed given to the machine, doing the’ necessary 
work during the making of the change. This is a 
practical security of the highest kind which does not 
exist in any other machine. 

One of the advantages which M. Jablochkoff refers to, 
is the arrangement which he adopts for the inducer, 
it is that to a small angular movement there corres- 
ponds a considerable displacement of the magnetic 
pole, which allows of the employment of low velocities, 
The machine which we represent does not require, it 
appears, a greater velocity than 750 turns a minute to 
light 16° candles with a luminous intensity of 50 to 55 
Carcel burners. The exciter is, as in. all cases, a 
continuous current machine, such as a Siemens or a 
Gramme, 

Our readers know that we make a rule in to give 
Opinions founded on facts only; we cannot say more, 

therefore, about the machine, however interesting 
it may be, and whatever may be the just authority of 
its inventor. We must wait fe its application, which 
will shortly take place. The firm ot Sautter Lemonnier 
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(who have kindly furnished the drawings for this article), 
in connection with the firm of Breguet, are actually con- 
structing machines with 32 bobbins, and are preparing 
to make still larger ones. 

It is worthy of note that it has been decided 











Fic. 3. 


to follow the plan of making machines of large 
dimensions. In the place of accumulating a great 
array of complicated arrangements for transmission, 
by inconvenient bands and losing power enormously 


(employing a series of smal! machines, like pla 
things, in fact), it has been decided to constru 
apparatus capable of giving to each individual a resul 
of some importance. We have preceded foreigners i 
this direction, but there is reason to believe that w 














Fic. 4. 


shall not delay to draw them out, and the arrangement 
so practically ingenious due to M. Jablochkoff will not 
be a feeble attempt to attain this result—La Lumiére 
Electrique. 





TELEGRAPHIC APPARATUS IN USE 1n tue BRITISH POSTAL TELEGRAPH DEPARTMENT. 
XXXIV. Time SIGNALS. 


IN order that the time signal arrangements may 
work with as little liability to derangement as _pos- 
sible, a definite and uniform system of supplying 
the signals to the various renters has been adopted. 
The general principles which have been kept in 
view in these arrangements are— 


That on no account is the'time signal to be sent 


to a renter by hand. 


In all cases a switch is to be used to put the | 


renter’s wire and the London office through from 


the test box to the time relay. In the first or nor- | 


mal position of the switch the London wire is con- 
nected to the instrument which is normally worked 
on that wire. In the second position the London 
wire only is put through the time relay to receive 
the “preliminary” current, which shows that the 
time signal has been sent from London. When on 
the receipt of the preliminary current the switch is 
turned to its third position, then the renter’s wire is 
put in communication with the tongue of the relay 
and a local battery, by which the signal is repeated 
to the renter. As the apparatus by which the cur- 
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rent is received at the renter’s differs according to 
the requiremerts of the latter, the preliminary cur- 
rent is not relayed on. 

In all cases the time current is relayed to the 
renter, the back stop of the relay being connected 
to earth so that the renter’s wire is always kept to 
earth except when the time signal is sent. Galvano- 
meters are placed in the incoming as well as the 
outgoing circuits, so as to check both the receipt 
and distribution of the time signal. 

The arrangement by which these principles are 
carried out is shown by figs. 137, 138, and 139. 

Referring to fig. 137, which shows the switch 
bars, ¢,, ¢ , in their normal position, it will be seen 
that the line to Ts (the London station) is con- 
nected through the bar, ¢,, and its top stop, with 
the instrument by which the circuit is normally 
worked ; the lower switch bar being in contact with 
its upper stop, the renter’s wire is connected direct 
to earth. 

In order to receive the preliminary current, 
which is sent a few minutes before the hour, the 
switch bars are turned by a hand switch to the 
position shown in fig. 138. When the preliminary 
current arrives it passes through ¢, and its lower 
stop, through — G,,and thence through 
the coils of relay, R, to earth. This current sets the 
relay tongue, ¢,, hard over against its left-hand stop 
if it should not have previously happened to have 
been so. 

As soon as the preliminary current is observed 
on the galvanometer, G,, the switch bars are turned 
to their third position, as shown in fig. 139; bar ¢, 
is now against its lower stop, and the renter’s wire 
is put in connection with the tongue of the are 6 
this tongue still being hard over against its left- 
hand stop. 

Exactly at the hour the current from Ts is re- 
versed ; this is indicated on galvanometer, G, ; the 
tongue, ¢,, of the relay, R, is at the same moment 
moved over to the right, and the circuit of the local 
battery, B, closed. The current from this battery 
then passes out through galvanometer,G (whose 
needle is deflected) and out to the renter through 
the tongue, ¢,, of the relay, and through the switch 
par, Z,. 

As soon as it is seen that the renter’s current has 
gone out, the switch bars are turned back to their 
normal position, as in fig. 137. 

Another principle is laid down that no renter is 
to be dependent upon the connections of the time 
receiving ya eae g of any other renter. The cur- 
rent from the local battery, therefore, does not pass 
through a single wire with several renters on the 
circuit (except under exceptional circumstances), 
but splits between the different renters, each of the 
latter being on an independent wire connected to 
t,. It is with this object that the tongue, ¢,, is con- 
nected to earth, for in this case, all the wires being to 
earth, they cannot interfere with one another, nor 
can the renters use the wires for telegraphic inter- 
communication with one another. 

In order that the local current may split equally 
between all the lines, the instruments of the renters 
are all required to be wound to astandard resistance, 


Having now described the principal apparatus 
employed in carrying on the telegraph work of the 





- 


British Postal Telegraph Department, these articles| 
are concluded as a Setniaihier easton but from time’ 
to time we shall publish descriptions of portions of; 
the apparatus which have either not been touched 
upon, or which have recently undergone improve- 
ments.—[Ep. TELEGRAPHIC JOURNAL.] 


ON THE YIELD OF SECONDARY 
BATTERIES. 


By M, E. REYNIER. 


Work performed by secondary batteries comprises 
two stages: the charge of the accumulator by the 
action of an exterior electric source, and its discharge in 
the circuit utilised. Each of these operations involves 
a loss. We shall seek to ascertain the expression of 
the yield. We have to consider: £,, the initial electro- 
motive force of the source; R,, its resistance; £, the 
electromotive force of the secondary battery; R, its 
resistance ; E,, the difference of potential at the two 
extremities of the conductor used; R,, the resistance of 
the conductor; #, the time of the charge; ¢,, the time 
of the discharge. 
The work T, spent in charging will be 


Eo — Ez t 

Ro +R 

The work T utilised in the resistance will be 

ua 

R + R, 
To find the ratio of these two works, ¢, must be 

expressed as a function of ¢, This may be done by 

considering that the , prwe of electricity g is the 

same in the circuits of charge and of discharge, and 

that this quantity is proportional to the products of 


the intensities of the currents by the times, whence the 
equation 


(1) T =£, 


(2) T= t. 


Eo—E E, 
#=-Q > — ° 
Ro +R 9 R+R, ‘ 
Whence 


G) 


On substituting for ¢, its value in the expression (2) 
this formula becomes 


Ej E g—E 


(4) — R+R, Ro +R : 





Whence the yield 


ere * 
s) gaz =e. 

The yield is therefore expressed by the ratio between 
the potential at the two ends of the resistance utilised 
and the initial electromotive force of the source of 
electricity, and is independent of the resistances and 
the values of the times of charge and discharge. 

I have supposed that the work to be produced was 
the heating of a resistance; if the current of discharge 
works in a circuit which is the seat of an electro. 
motive force, e.g., in an electric motor, the expression 
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of the yield will not be altered. But we must not take 
as the value of g, the difference of potential at the two 
extremities of the motor, for e, should express the 
inverse electromotive force of the motor at thé origin 
of the induction. 

We might arrive directly at the expression of the 
yield by putting 


To = Q Eo, and T= QE). 
Whence 


(5) 


But the foregoing developments show how the resis- 
tances are eliminated from the final expression; they 
give us the respective and relative values of the times 
of charge and discharge, and we show that if the resis- 
tances do not act upon the final yield they ‘affect the 
time, and consequently the values of the works expended 
and recovered in a unity of time. 

In practice the resistances of the citcuits must be 
taken into consideration. On account’ of its very 
feeble interior resistance the secondary battery of Faure 
gives a yield of 80 per cent., the conditions of charge 
and discharge being favourable. For the small model 
of.7% kilos. the constants of the Faure battery are 


2°15 volts. 

0°006 ohm. 

E. I'l = 2°36 volts. 
E. o’9 — 1°93 ” 

R = 0°006 ohm. 

R. 9 = 0'054 ohm. 


TH 


The work expended in the charge is 
55 — S8y 
& (Ro + R) 
per second and per element, an arrangement which 
enables the battery to be fully charged in a time much 
shorter than usual. 
The work recovered per second and per element 
during the discharge will be 


= 4'21 kilos. 


= 6°3 kilos. 


“ain 
~ g (R+R, 
Under these conditions the yield 
an ein 
a, we 


= 81 percent. 
Comptes Rendus, 





Hotes. 


A piscovery has been announced before the Cincinnati 
Scientific Society of a process for fusing and moulding 
iridium, which has hitherto been deemed impossible. A 
bar of this metal, which was used as a substitute for the 
negative carbon in an electric lamp, burned 60 hours 
without loss of weight or change of form. 


M. Trouvé has made experiments with an English 
made tricycle, weighing about 55 kilogs. He fixed two 
of his electric motors, supplied with electricity by three 
secondary cells, such as he uses for his polyscopes, to 
each side of the machine, the motors being connected 
one to‘each crank. A friend rode the machine, which 
traversed the Rue de Valois, an asphalted street, at the 
speed of an ordinary cab. The experiment was con- 
tinued for an hour. The total weight of the tricycle 
with M. Trouvé’s friend on it was 160 kilogs., and the 








effective force produced by the. two motors, seven 
kilogrammetres. 


AN open competition for admission to the Post-Office 
(Male) School of Telégraphy, age 14 to 18, will be held 
in London on the 7th June next. Application must be 
made to the Secretary, Civil Service Commission, 
London, S.W. 


Tue Evectric Licut tn AN Art GALLERY.—At a 
reception held at the Union League Club House in New 
York a few evenings ago the experiment of lighting a 
portion of the picture gallery with electric lights was 
tried with satisfactory results. One part of the gallery 
was lighted with gas and the other portion with Maxim’s 
incandescent burners, supplied by the United States 
Electric Lighting Company, who also illuminated the 
street and avenue fronting the building: with one of 
their powerful arc lights, - It was considered doubtful if 
the commingling of the two lights—gas and electric— 
would be sufficiently harmonious to admit their use 
together without destroying the Perf of colour or 
richness of tint in some of the 90 beautiful paintings— 
valued in the aggregate at 265,000 dols.—whith'adorned 
the walls of the club house on this occasion) But the 
result has proved that the electric light is’feasible for 
illuminating galleries of art, and in many respects that 
it is far better than gas for the purpose. ~The quality 
of the light approaches very closely to ‘that of day- 
light, hence the artist's conception of, colour is not dis- 
torted as by the yellow tint which gas produces.. The 
picture appears to the observer as.it did to the artist 
when it left his easel. The electric light takes up none 
of the oxygen of the room, the exhaustion of which in 
galleries where gas jets are used renders. them uncom- 
fortably warm, vitiating the atmosphere, and thus de- 
tracting from the pleasure of visiting such places at 
night. The result attending the exhibition the other 
evening, of using the electric light and gas light to- 

ether, and then either separately, establishes the 
easibility of using the electric light alone for exhibit- 
ing pictures to the best advantage or of blending the 
two and heightening the brilliancy. The Maxim in- 
candescent burners were placed at intervals between 
the gas jets on the main pipe which extends around the 
room, so that the rays of light were projected from the 
same line, thus avoiding a cross light, which artists and 
exhibitors so much abhor,—Scientific American, 


Swan’s Licgut 1n GLtascow.—The first exhibition 
of this light on a practical scale in Glasgow took place 
recently at the Sauchiehall Street offices of Messrs. 
D. and G. Graham, the licensees for Scotland, which 
were lighted up in a most brilliant fashion by 30 Swan 
lamps, arranged and adapted to suit every description 
of gas fixtare—suspended, bracket, standard, universal 
joint, and otherwise. A pleasing variety was also 
attained by the use, in different situations, of plain, 
figured, opalesque, and tinted globes, and likewise by 
inclosing some of the lamps, Chinese-lantern fashion, 
in semi-transparent paper screens of novel and tasteful 
design. » One lamp, which attracted particular attention, 
was shown glowing under water, with gold and silver 
fish circling round it, whilst another had its coenarting 
wires concealed in a long flexible cord, so that it coul 
be carried. about without difficulty. Sir William Thom- 
son, who was among the guests, made some remarks 
upon this system of incandescent lighting, calling 
attention to the fact that not only could all the lights in 
a room be simultaneously extinguished without putting 
out those in another, but that each individual lamp 
throughout the premises was under perfect control by 
means of a small plug-switch placed conveniently near 
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it. He also expressed his opinion that the problem of 
domestic electric lighting was completely solved by the 
Swan lamp as exhibited that evening, and that its 
adoption in households would, owing to the non-vitia- 
tion of the atmosphere, be of immense sanitary benefit. 
The following evening the College of Science and Art 
in Bath Street was very effectively illuminated by 22 
Swan lamps on the occasion of the annual distribution 
of prizes to the students, Sir William Thomson being 
in the chair. The lighting of both places was planned 
and carried out by Messrs. D. and G. Graham's 
engineer, Mr, A. R. Bennett. 


SuPPRESSION OF ELECTROSTATIC CONDENSATION AND 
INDUCTION IN UNDERGROUND TELEGRAPH WIRES.—By 
M. Germain.—The author finds that if two long equi- 
distant or parallel lines are placed near each other, and 
if they are respectively traversed by the current of the 
battery, the action of the current in one line disturbs the 
electric movement of the other. But if these two lines, 
instead of being equi-distant at all points, change their 
position (e.g., from kilometre to kilometre) the induced 
currents become so feeble that a very sensitive electro- 
meter is required to perceive them, The experiment 
becomes still more conclusive if, instead of having two 
parallel lines, we have 4, 6, 8, or 10 conductors. Whilst 
on a length of 300 to 600 kilometres all telegraphic 
transmission is affected, on applying the author’s system 
the purity of the signals is surprisingly manifest. If in 
place of enfolding the conductors of one and the same 
underground line in a protective coating of metal it is 
placed in direct communication with the soil by a 
dielectric (gutta-percha, or Chatterton’s composition), 
the condensation diminishes to such an extent that the 
period of electrostatic charge and discharge is com- 
pletely done away with.—Les Mondes, 


Etectric LicgHt.—Lontin has exhibited in Paris an 
electric sun consisting of four voltaic arcs forming a 
complete circle. It is produced by means of four 
carbon rods placed radially, but not touching -each 
other in the centre. The two rods placed opposite to 
each other were connected with the same pole of the 
source of light, so that an arc was formed from each 
carbon to both its neighbours. The four united form a 
complete circle, and yield a light of extraordinary 
strength.—Oesterr.-Ungarische Post, 


Erectric Locomotive Lamp.—In the night 
between March roth and 2oth an_ experimental 
journey was made on the St. Michael -Leoben 
railway, Austria, with a locomotive carrying an 
electric lamp for the purpose of illuminating the line. 
The electric machine was fixed over the locomotive 
boiler and was set in action by a small steam-engine 
likewise fixed on the boiler and deriving from it a supply 
of steam. The lamp is fixed so as to be turned by the 
driver, and made to throw its light upon arches that 
are to be traversed or upon any other desired point. 
All similar experiments have failed hitherto owing to 
the sensitive nature of the electric lamp, which could 
not bear the shocks of the locomotive and thus 
rendered a continuous light impossible, The present 
lamp, constructed by Telegraph-assistant Sedlaczek, 
has stood the trial trip well. The light was steady, 
and the entire line could be distinguished for 400 to 
500 yards, and owing to the movability of the lamp 
the track was distinctly visible for 200 yards even in 
passing through bridges. The colours of the signals 
could be distinguished at along distance with great 
clearness. 


ILLUMINATION OF THE St. GoTHARD’s TUNNEL. 
—According to the TZessiner Zeitung, technologists 








have been fora long time engaged with the problem 
how the gigantic tunnel can be rationally lighted. Two 
systems have hitherto been suggested. for practical 
application. The one proposes electric lights, placed 
at equal distances, and the number of which for an 
extent of 15 kilometres (the length of the tunnel) 
would be 1,200, requiring 40 electric batteries. The 
second system contemplates a kind of movable electric 
lighting. This demands the construction of a lighting 
locomotive to carry two electric batteries and four 
great luminous regulators, giving the light of about 
12,000 ordinary lamps. The entire tunnel might be 
then lighted up by means of reflectors.—QOesterr.- 
Ungar. Post. 


THE PRINCIPLE OF THE CONSERVATION OF ELEC- 
TRICITY OR THE SECOND PRINCIPLE OF THE THEORY 
or Evectricat PHeENomMeNA.—By M. G, Lippmann. 
—The quantity of matter and the quantity o energy 
are not the only magnitudes which remain invariable, 
the quantity of electricity has the same property. If 
we consider any phenomenon in its entirety we observe 
that the distribution of the electricity may change, but 
that the sum of the quantities of free electricity does 
not vary. If the electric charge undergoes at some 
points a positive variation it varies negatively at others, 
and the algebraic sum of all the simultaneous variations 
of charge is always null. The sum of the quantities 
of free electricity is therefore invariable since its total 
variationalways = 0. This law, which I call the prin- 
ciple of the conservation of electricity, extends to all 
the phenomena hitherto studied and results from old 
experiments to which it is sufficient to refer, Thus, if 
a charge is divided between two bodies we know that 
the total charge remains the same before and after 
division, It is the same in the case of friction; it is 
known that the charges acquired by the bodies rubbed 
together have an algebraic sum =o, It is the same 
in the case of electrification by the influence and the 
action of batteries. I will admit this fact as a principle 
which has been verified for all constant electric actions. 

If we call two independent variables x and y, on 
which depends the quantity of electricity received by 
any body; x may be, for instance, the potential which 
this body acquires, and y its capacity, or a length, a 
pressure, or a temperature, of which this capacity is a 
function, Let d@ m be the quantity of electricity re- 
ceived by the body, when x increases by d x and y by 
dy. We may then put 


dm=pdx+oQdy. 


p and g being two functions of x and y. I say that the 
principle of the conservation of electricity is expressed 
by the condition that d m is an exact differential. Let 
us suppose any system whatever in which an electric 
phenomenon is produced, divided into two portions 
Aand B, Let a and 4 be the variations of charge simul- 
taneously experienced by these two portions; we have 
then, according to our principle,a and = 0. When 
A passes through a rH gps cycle, its final state being 
identical with its initial, we have a = 0, and conse- 
quently =o. This latter equation may be written 
{adm =o. We know that for an integral / d m to be 
null for every complete cycle it is necessary for d m to 
be an exact differential, which is expressed by the 
known condition of integrability. 


ép_ 89 
(2) by dx 
This, therefore, is the general expression of the 
principle of the conservation of electricity, 


The principle of the conservation of energy is ex- 
pressed also by a condition of integrability. We 
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obtain thus. two’ distinct equations, the simultaneous 
application of which: to. various known phenomena 
enables us to foresee the-existence and the greatness 
of new phenomena.—Comptes Rendus. 


A company has been formed in Spain, under the 
title “Sociedad Espanola de Electricidad,” for the 
manufacture of Gramme and other machines used in 
obtaining the electric light, the production of electricity 
by means of great generators for distribution for the pub- 
lic illumination of large spaces, theatres, casinos, cafés, 
warehouses, manufactories, shops, &c.; for the propa- 
gation of the telephonic service by means of the 
installation of multiple lines connecting the houses of 
subscribers, and the distribution of motive power.— 
Gaceta de la Industria. 


Tue electric light is being introduced into Barcelona. 
Five electric lamps have been placed at the respective 
distances of 60, 100, 125, and 150 metres, four of them 
at the height of six metres, and one at ten metres. 
The electricity is produced by means of a dynamo- 
electric machine, moved by means of a steam-engine 
in the Calle del Cid.—Gaceta de la Industria. 


On THE INVERSE ELECTROMOTIVE FORCE OF THE 
Execrric Arc.—M. J. Jamin.—M. Le Roux has 
recently communicated a simple process for demon- 
strating the existence of an inverse electromotive force 
in the voltaic arc, Edlund was the first to point out 
the existence of this inverse force, which has since been 
demonstrated by all experiments. It acts like the 
polarisation of the electrodes ; it is developed as soon 
as the arc is ignited, increases rapidly to a fixed limit, 
and it opposes then, like the polarisation of the elec- 
trodes, a resistance to the passage of the current equal 
to 10—15 Bunsen elements. Tee wish to light up 
an electric arc by means of a battery, we must first 
overcome this resistance by an equal number of elements, 
and then add about 25 others to obtain a sufficient 
ar¢, This is why at least 30 to 40 Bunsen elements 
are needed to maintain a regulator lighted. For the 
same reason it is so difficult to light up two or more 
arcs in one and the same continuous current, since for 
each arc it is necessary to overcome the same inverse 
force. It is intelligible, therefore, that every battery, 
every continuous-current machine, and every accumu- 
lator, like those of Planté or of Faure, has to struggle 
against this obstacle, and must have acquired a great 
vension before it can ignite even a single arc. The 
zonditions are quite different with the magneto-electric 
machines with alternately contrary currents, as, for 
example, the “auto-exciter,” of Gramme. In fact, 
the normal current, after it has passed in one direction, 
and the polarisation has become established, ceases, 
and is at once reproduced in the opposite direction— 
the direction of the counter-current, whose existence 
M. Le Roux has just demonstrated. Far from having 
to struggle with this inverse current, it profits by its 
existence, and the two electromotive forces re-enforce 
each other. Thus during each partial current there 
are two distinct periods. The first begins at the 
moment when the inversion is made, when the two 
actions are added together, and when the total current 
has its maximum intensity. Soon a polarisation con- 
trary to the first is established, goes on increasing, 
destroys it, and there is then merely the normal 
current of the machine withcut polarisation. In the 
second period the inverse force is cut off from the 
normal current, the intensity is reduced to a difference, 
and decreases, If the inversions followed at long 
intervals the resistance to the current would have time 
to reach its maximum, and at the moment of each 





inversion there would be the same case as with the 
battery; but in these machines the inversion takes 
place at least 500 times per second. There are, there- 
fore, at least 500 emissions of the current with an 
electromotive force equal to that of the machine, aug- 
mented by the inverse force created during the former 
emission. It is thus understood how it is possible to 
maintain several luminous arcs in one and the same 
circuit with a machine, and why it cannot be done 
with a battery or an accumulator. In the former 
case we profit by the inverse force at every interruption, 
whilst in the latter it must be overcome when perma- 
nent and at its maximum. It is probable that the 
time necessary for the inverse force to reach its 
maximum is very short, for the number of lamps which 
may be maintained in one and the same circuit in- 
creases rapidly with the speed. The latest improve- 
ments in the Gramme machine have brought this 
number to 15, or even 20 lamps, making 60 to 80 per 
machine, each equal to 25. Carcel lamps, or a total of 
1,500 to 2,000 Carcels, at the expense of rather less than 
20 horse-power. The existence of the electromotive 
forces is explained by Peltier’s phenomenon. The 
current which passes.from the positive point to the arc 
heats it considerably ; then it continues and passes 
from the arc to the negative point, where there is 
cooling, or at least a feebler heating, and it is known 
that when the current ceases the difference of the 
temperature of the soldered connections sets up a 
counter-current, It is simply this difference of the 
temperature of the two points which determines the 
inverse force, but as this difference of temperature 
does not occur in case of alternating currents, this force 
cannot exist.—Comptes Rendus. 


A paTENT (No. 240,578) for an improved telephone 
has recently been taken out in the United States by 
Professor Dolbear. The apparatus, which is shown by 
the figure, ‘consists of a primary coil in circuit with bat- 





tery, B, and transmitter, T, and a secondary coil with 
its enlarged terminal, a, mounted in case, 7 st, and 
arranged near plate, 4; plate, 4, being also mounted in 
case, y st, but not connected with the secondary coil, 


At the Royal Society, Edinburgh, April 17 (Sir Wm. 
Thomson, honorary vice-president, in the chair), Prof. 
Helmholtz, in an interesting communication on electro- 
lytic conduction, stated that the experiments he was 
about to describe were a continuation of experiments 
he had formerly made in connection with certain 
objections that had been urged against Faraday’s law 
of electrolysis, He had already shown that a feeble 
galvanic current could be passed through an electrolytic 
preparation of acidulated water, even though the 
electromotive force was not sufficient to decompose the 
water. The action of such a current would be, in the 
first place, to coat the electrodes, the one with hydrogen, 
the other with oxygen. The hydrogen, however, 
speedily combined with the free oxygen in the air and 
liquid to form water, while the oxygen on the positive 
electrode as speedily dissipated itself. In this way the 
polarisation in the electrolytic cell was kept down, so 
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that the original current was never wholly destroyed. 
In the later experiments Prof. Helmholtz had com- 
pletely removed the air from the neighbourhood of the 
electrolyte. This was effected by an ingenious use of 
the property possessed by palladium of holding large 
quantities of hydrogen gas in its pores. With this 
specially-prepared cell he found that a feeble current 
passed through it fell down to zero in a very short time, 
the difference of potential due to the polarisation of 
the electrodes quite balancing the original electromotive 
force. On throwing off the battery the polarised electro- 
lytic cell showed on a delicate galvanometer a reversed 
current, which rapidly fell to zero from an intensity 
equal to that of the original current before polarisation 
set in. Another result to which his researches had led 
him was, that there were no chemical forces acting 
between the molecules of an electrolyte other than 
those that existed in virtue of what might be called 
their electric charges—a result which cannot fail to 
have an important bearing upon the question of 
chemical constitution.— Nature. 


AN ingenious form of electro-magnetic annunciator 
(U.S. patent No. 240,717) has been devised by Mr. George 
M. Hopkins, of Brooklyn. The pins, /, on the drops, 
a bc, that engage with the detent, g, and the catch, c, 
are all insulated except one, which therefore closes the 




















local circuit through the drop and detent when it 
comes in contact with the latter. The number of drops 
that have this circuit-closing pin on varies with the 
different instruments, so that a certain number of 
impulses may call a certain person. 


AT a meeting of the West of Scotland Association 
of Gas Managers, held in Glasgow onthe 6th inst., 
Mr. Carlow, the president, said that all over the country, 
in England as well as in Scotland, gas companies and 
corporations were now in a position of being able not 
only to reduce the price of gas, but to pay handsome 
dividends from the profits, and this had been done in 
the face of the formidable rival, as some supposed it 
to be—the electric light. While admitting that in recent 
years lighting by electricity had been improved to such 
an extent as to cause anxiety to those who do not pay 
very close attention to the subject, he held that the 
electric light had not taken the position which had 
been loudly claimed for it. One effect of the rivalry 
had been to cause gas engineers to devote special 
attention to the more perfect combustion of gas, and 
the result was the introduction of those fine burners 
which might be seen in almost every town shedding 
forth a brilliant light, Briefly touching on the pro- 
posal of Dr. Siemens to supply gas for heating purposes 
of a less pure character than that for lighting, he con- 
demned it as being, from a practical point of view, 
unsatisfactory. 


THE eminent engineer, M. Daubigny, to whom are 
due notable modifications and appreciable economies in 





the distribution of electromotive power for lighting 
by means of electric lamps, has solicited the munici- 
pality of Paris for permission to erect in the Place de 
la République, at. a point to be fixed on, a great 
electric focus of 50 horse-power, the luminous power of 
which may be equal to 2,000 gas-burners. He pro- 
poses to demonstrate the economy of keeping the 
electromotive force of the luminous focus proportional 
to the extent to be lighted up, in place of graduating 
the light by means of glass globes more or less opaque. 
—Gaceta de la Industria. 


Tue Brush Electric Light has been fitted up in the 
retail warehouse of Messrs, Cooper & Co., Sauchiehall 
Street, Glasgow. This is the first application of the 
electric light te the illuntination of stores in that city. 


Mutter’s DynaAMo-ELEctRic MACHINE (U.S. patent 
No. 241,054). In this machine, which is shown by the 
figure, the armature-coils are divided into series, each 
series having as many coils as there are field-magnets. 
One of the series, B', has its cores larger than the 





rest, and is used both to intensify the field-magnets 
and for external work, the remaining series, B*, B*, 
being used exclusively for external work. The cores 
of the armatures lap over the field-magnets about six- 
eighths of their width, so that they receive magnetism 
of both signs for a short interval, thereby avoiding 
extra currents and sparks, 


Mr. Duncomsg, secretary to the South Kensington 
Museum, in replying to queries put by the convener of 
the Greenock Harbour Trust as to the cost of the 
electric light, says:—‘‘ The system used is that of 
Brush. Sixteen lamps light a court previously lighted 
by gas, burning at the rate of 4,800 cubic feet per hour, 
and of the nominal illuminating power of 16 candles. 
The dimensions of the court are 138 feet by 115 feet, 
with an average height of about 42 feet. The hourly 
cost of the electric light, without allowing for wear and 
tear of plant or interest on capital, is about 5s. 10d. 
The machine cost £400. The 16 lamps, which are 
double lamps, together with the suspending apparatus, 
conducting wire, &c., cost £384. It is practically 
impossible to compare the illuminating power of the 
electric lamps with that of the gas, on account of the 
different nature of the lights. The engine indicates 
20 horse-power when driving the machine. As the 
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result of six months’ experience, it is found that the 
carbons cost 1s.; coal, 8d.; oil, cotton-waste, &c., 3d. 
per hour actual light for the 16 lamps. Yow will 
doubtless understand that it is difficult to fix precisely 
the cost of wages, as the men who look after the 
engine and the machine also do other work ; but it is 
estimated at 1s. 11d. per hour, bringing up the total 
cost per hour to 3s. 10d.” 


In consequence of the large increase of work in the 
Aberdeen telegraphic department it has been found 
necessary to increase the staff by eight. The staff, 
exclusive of messengers, will now consist of fifty-two 
telegraphists, of whom eleven are females, 


HOVENBERGH’s PRINTING 'PELEGRAPH.—In this 
arrangement (U.S. patent No. 241,094) there is a 
peculiar unison mechanism in which the unison-stop 
is normally in the path of a stop on the type-wheel 
shaft, and locks the type-wheel if out of unison 
automatically at each revolution. If in unison a short 





circuit is made at each revolution around the printing- 
magnet, whereby a strong current is passed through 
the type-wheel magnets, which releases the stop and 
permits the type-wheel to advance. The increase of 
current is due to the decrease in resistance offered by 
shunting the printing-magnet. 


CotLece oF Science anp Arts, GLascow.—The 
directors, with some of the most influential and worthy 
citizens of Glasgow, met the other evening in the large 
hall of the Mechanics’ Institution (now called the 
‘College of Science and Arts”) to witness the distri- 
bution of prizes by Sir William Thomson, to the 
successful students of the past session. Sir William 
mentioned that it was at the Mechanics’ Institute that 
he had gained his first impressions of those beautiful 
experiments in the elements of chemistry. He was 
grateful to the old Mechanics’ Institution for what he 
had learned from it, at the same time he felt sure that 
it would prove worthy of the new and more dignified 
name. In handing the first senior prize for electricity 
and magnetism, to ~ Livingstone, telegraphist, 
Glasgow Post-Office, Sir William paid him the com. 
pliment that he had done a very good paper (he, Sir 
William, having set the greater part of the examina- 
tion himself, and presented the prize), The other 
prizes and certificates for magnetism and electricity, 
junior section, were presented by David Rowan, Esq., 
the president of the Institution, and gained b 
(1) T. B. Robinson, (2) Robert Logan, and (3) certifi- 
cate, John Watson. 





We understand that next session Mr, Andrew Jamie- 
son, C,E., the principal, will start a class -for’ tele- 
graphy, telephony, and electric lighting, in connection 
with the City and Guilds examinations, in addition to 
the present lecture on magnetism and electricity, and 
we hope the telegraphists in the Glasgow district, as 
well as many others, will avail themselves of the rare 
opportunity thus offered to them, Mr. Jamieson having 
had considerable practical experience in the making, 
laying, and maintaining, of telegraph lines and cables, 
in different parts of the world, 

Sir James Watson, preceptor, and Dr. F. L. Robert- 
son, spoke at some considerable length on the prospects 
of the Institution, and all agreed that the grant of 
£600 a year, by Hutchison’s Hospital, was one of the 
wisest things the directors could have done. 

The hall was well lighted by twenty-two of Swan’s 
electric lamps, the generator being an A Gramme 
machine, driven by a common sawmill engine, . On 
inquiry as to how such an ordinary engine kept the 
light so steady, we found that the principal had the 
whole current under the control of a variable resistance 
coil with sliding contact, and besides he had a special 
telegraph wire connected with a bell laid on from the 
lecture hall table to the engine driver whereby by a 
previously arranged code of signals the desired steady 
speed was kept up. Messrs. D. and G. Graham, tele- 
phone engineers, Sauchiehall Street, Glasgow, kindly 
lent the generator and lamps and erected the wires 
under the direction of Mr. Jamieson, and Mr. Gray, 
joiner, Bath Street, supplied the necessary steam- 
power. 

Altogether the meeting was most successful, and we 
believe there is a large field in Glasgow for such an 
Institution as the College of Science and Arts. We 
wish it every success, 


GRAHAM BELL’s TELEPHONIC RECEIVER.—This in- 
strument (U.S. patent No. 241,184), which is referred 
to in Professor Bell's paper, read before the National 


Academy (published in our last issue), is a telephonic 
receiver having as a vibratory medium a deposited 
layer of lamp-black. 


Evecrric LIGHTING IN THE City.—At a meeting 
of the oe Ward Ratepayers’ Association, on the 
evening of May 24th, Mr. George Rose Innes, jun., 
C.C., who was chairman of the streets committee of 
the Commission of Sewers at the time when their 
report recommending the experimental lighting of 
the City by electricity was adopted, brought forward 
the subject, and stated that the Commissioners 
of Sewers were giving the light a trial for twelve 
months, with a view of eliciting the opinion of the 
ratepayers as to whether the result would justify 
them in a continuation of the experiment. Mr. George 
Offor observed that they must not be discouraged if at 
first there were one or two failures, The ratepayers 
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looked with much interest to the result of the working 
of the Brush Company’s light, as it was the most 
economical, He had suggested that each side of the 
street should be lighted by a different wire in connec- 
tion with a Separate engine, to guard against a break- 
down, and he believed his suggestion was to be adopted. 
At the end of the twelve months he thought that the 
only question would be as to which was the system that 
should be finally determined upen. Mr. Dresser 
Rogers, C.E., observed that the Thames Embankment 
had been lighted with electricity for the past three 
years, and that the light had not failed for a single 
hour; and as a proof of the advance which was being 
made, stated that, whereas the Jablochkoff Company first 
undertook the lighting, their contract was at the rate 
of 6d. per electric candle per hour; after the first 
twelve months the price was reduced to 5d., six months 
afterwards to 4}d., within three months after that to 
3d., the last contract was 2}d., and at the last meeting 
of the Metropolitan Board of Works they had offered 
to renew the contract at 14d., which the Board’s elec- 
trician had reported to be the exact cost of lighting by 
gas. All honour was due to the Corporation and the 
Metropolitan Board of Works as being the pioneers of 
the movement. Had they not come forward as they 
had such grand experiments ‘could never have been 
carried out, because private individuals could not have 
borne the heavy expense. The Brush Company’s 
shares were now selling at a price equal to those of the 
Chartered Gas Light Company. Mr. Offor asserted as 
a fact within his knowledge that within six months one 
of the companies would be prepared to undertake the 
lighting of private dwellings. Mr. Innes said that the 
Commissioners of Sewers, so far from being cast down 
by the little failures in the lighting which had occurred, 
were surprised that there had not happened something 
much more serious. It must be remembered that 
whilst the Brush Company were charging the same for 
the lighting as the Gas Companies had charged under 
the old contract, the light was eight times as brilliant. 






































Tue idea of making hollow the various portions of 
dynamo machines which are subject to being heated for 
the purpose of allowing water to circulate is not new; 
a method of ‘effecting the object has been patented in 
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America by Messrs. W. E. Sawyer and E. R. Knowles, 
(patent No. 241,242.) The armature, it will be seen, is 
composed of two concentric cylinders, the space be- 
tween the cylinders forming a passage for water, 
whereby the armature is kept cool. 





A TERRIFIC thunderstorm passed over Oldham on 
the afternoon of the 22nd ultimo, What has been de- 
scribed as a ball of fire struck the mill chimney of 
Messrs. S, Radcliffe & Sons, dislodging four large 
coping stones, which fell on the stables beneath, com- 
pletely crushing in the roof and flooring. Fortunately 
no one was in the stables at the time, and the horses 
were at work. The lightning conductor was wrenched 
off, The stones for nearly an hour afterwards were 
quite hot, 












TELEGRAPHIC communication with Stornoway was 
restored on Monday last. 





We hear that proceedings are to be taken by the 
British Electric Light {nen against certain 
dynamo machine manufacturers, and that they have 
already given instructions to their legal representatives. 
The question will probably turn upon the publication 
of the description of the Paccinotti ring prior to the 
date of the Gramme patent. 


Ir seems also possible that there will be legal diffi- 
culties eventually for the makers of the incandescent 
lamps. The similarity between the Swan, the Edison, 
the Maxim, and the Lane-Fox is so great, that having 
attended the exhibition of any of these systems, one 
may be said to have seen all. But-perhaps there may 
be no law-suit, those interested may consider their 
various patents of equal value. 


Tue Swan Light has during the last week shone forth 
at Messrs. Edmundson’s, at Westminster; the Maxim 
at Albany Street; and the Lane-Fox seems likely to 
burst forth from Hatton Garden, as well as from Hed- 
don Street, Regent Street. Where is the Edison? 


THE influence of atmospheric electricity on the oy a 
tation of the vine has been studied near Palermo by 
M, Macagno (Your, de Agr. Prat.) thus: Sixteen 
stocks were rendered more subject to the effects of the 
electric tension by means of a copper wire inserted 
vertically with platinum point in the upper end of the 
fruit branch, while another wire connected the bottom 
of the branch with the ground, This continued from 
April to September. An acceleration of vegetation 
was proved by the wood of these stocks containing less 
mineral matters and potash than jthat of the other 
stocks, while the contrary occurred in the leaves, and 
in these the potash was mostly in the bitartrate form. 
A much greater quantity of must was got from the 
grapes of those vines, and it had considerably more 
glucose and less acid. 


Ox the oth of May M. Mercadier presented to the 
French Académie des Sciences a note on “The Re- 
production of Speech by the aid of a Thermophone.” 
The apparatus used, which is shown by the figure, 
consisted of a mouth-piece containing two diaphragms 
with an air space between. The diaphragm nearest to 
the mouth was composed of a thin sheet of mica, the 
other was also of mica but silvered. The rays from the 









sun were reflected on the diaphragm and reflected 
through a lens on to a test-tube containing a blackened 
strip of mica; an india-rubber tube with an ear-piece 
was fitted over the end of the test-tube. Speech 
spoken in the mouth-piece was clearly reproduced 
from the blackened strip of mica. 





Tue Exectric Licht 1n Akron, Ou1o.—A novel, 
and thus far successful, experiment in electric lighting, 
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was inaugurated in Akron, Ohio, Aprilg9. The town 
is lighted by two groups of lamps, one supported by 
an iron tower rising 208 feet above the street, the other 
by a wooden mast on the observatory of Buchtel Col- 
lege, about 40 feet higher than the tower lamps. Each 
group consists of four lamps of 4,000 candle-power 
each, or an aggregate light of 32,000 candle-power. 
The chief novelty of the system is the tall tower, 
made of boiler plate in 55 sections, each 50 inches 
in length. At the bottom the diameter of the tower 
is 3 feet; at the top 8 inches. The tower is steadied 
by six wrought iron guys reaching to the top. Over 
the lamps is a five-foot copper reflector, which serves 
also as a hood. Thirty feet from the street is a 
wrought iron balcony, to which the lamps are lowered 
for trimming. The entire electric circuit is 9,110 feet, 
the conducting wire being of copper. The total cost 
of setting up the system, including boilers, engines, &c., 
was 11,317 dols,, and the cost of running the lights a 
year is estimated at 1,580dols. The cost of the iron 
tower was 1,609 dols. The light promised from these 
two centres is to be equivalent to bright moonlight, 
over a circuit of half a mile radius from each group of 
lights, or two circular areas each one mile in diameter, 
It is thought that four more centres of illumination 
would supply the entire city. From 300 to 400 or more 
street gas lamps will be displaced by the electric lamps 
now in operation.— Scientific American. 





Correspondence. 


THE CONSERVATION OF ELECTRICITY. 
To the Editor of THE TELEGRAPHIC JOURNAL. 


S1r,—By the kind permission of Messrs. Macmillan 
& Co. I am allowed to quote the following paragraph 
from the Preface to my Elementary Lessons in Elec- 
tricity and Magnetism, shortly to be pubiished by them 
in their School Class-Books Series, and now in the 
press. The Preface is dated ‘‘ March, 1881.” 

“The theory of electricity adopted throughout is 
that electricity, whatever its nature, is one, not two; 
that electricity, whatever it may prove to be, is not 
matter, and is not energy ; that it resembles both matter 
and energy in one respect, however, in that it can neither 
be created nor destroyed. The doctrine of the conser- 
vation of matter, established a century ago by Lavoisier, 
teaches us that we can neither destroy nor create 
matter, though we can alter its distribution and its 
forms and combinations in innumerable ways. The 
doctrine of the conservation of energy, which has been 
built up by Helmholtz, Thomson, Joule, and Mayer 
during the last half-century, teaches us that we can 
neither create nor destroy energy, though we may change 
it from one form to another, causing it to appear as the 
energy of moving bodies, as the energy of heat, or as 
the static energy of a body which has been lifted against 
gravity or some other attracting force into a position 
where it can run down, and where it has the potentiality 
of doing work. So also the doctrine of the conservation 
of electricity which now is growing into shape,* but 
here first enunciated under this name, teaches us that 





* This is undoubtedly the outcome of the ideas of Maxwell and 
of Faraday as to the nature of electricity. It has nowhere been 
more excellently or pithily put into shape than in a discourse de- 
livered by Dr. Oliver J. Lodge before the London Institution, ‘‘ On 
the Relation between Light and Electricity,” December roth, 1880. 





we can neither create nor destroy electricity, though 
we may alter its distribution, may make more to appear 
at one place and Jess at another, may change it from 
the condition of rest to that of motion, or may cause it 
to spin round in whirlpools or vortices which themselves 
can attract or repel other vortices. According to this 
view all our electrical machines and batteries are 
merely instruments for altering the distribution of elec- 
tricity by moving some of it from one place to another, 
or for causing electricity when heaped up in one place 
to do work in returning to its former level distribution. 
Throughout these lessons the attempt has been made 
to state the facts of the science in language consonant 
with this view, but rather to lead the young student to 
this as the result of his study than to insist upon it 
dogmatically at the outset.” 

The above paragraph is published at the present 
time because since the date when my manuscript was 
sent to the publishers a memoir has been presented to: 
the Académie des Sciences, bearing the title, “Sur le 
principe de la conservation de l’électricité ou second 
principe de la théorie des phénoménes électriques.” 
Of this memoir, which is by Mons. G, Lippmann, only 
a brief extract has as yet been published in the Comptes 
Rendus of the sitting of May 2nd, when it was read. 
In that short extract the general doctrine of the con- 
servation of electricity is laid down with considerable 
clearness, and an elegant analytical expression of it is 
given in the briefest form, The author promising some 
examples of its application to the prediction of new 
and important phenomena. The publication of the 
complete memoir of M. Lippmann will no doubt be 
awaited with interest. 

As my manuscript was placed in the hands of Messrs. 
Macmillan & Co, on the very day when the above ex- 
tract was written, the phraseology used by M. Lippmann 
must have been adopted by him in entire independence 
of me. Some weeks must elapse before my Elementary 
Lessons will be’in the hands of the public; I, therefore,. 
wish to avoid meantime all chance of misunderstanding 
by taking the earliest opportunity, firstly, of making 
this acknowledgment which is due to M. Lippmann, 
and, secondly, of establishing my right to use the lan- 
guage of my Preface as to the explicit enunciation of 
the doctrine of the conservation of electricity. 

SILVANUS P. THOMPSON. 

University College, Bristol. 

May 19th, 1881. 





THE ELECTRIC LIGHTING IN THE CITY. 
To the Editor of Tue TeveGrapuic JouRNAL. 


Si1r,—In my last letter to your admirable journal 
I noted the opinion I had formed on the electric 
lighting of the City, dwelling particularly on what I 
considered a sine gua non in street lighting—‘ sim- 
plicity.” I little thought that so soon after the 
despatch of this letter the Brush would have broken 
down, and Siemens lowered his top-mast lights 
to a more reasonable altitude. In that letter 1 stated 
that to be successful in the lighting of road-ways, 
‘‘ simplicity” was, and ever must be, the desideratum ;. 
from what, therefore, has taken place, there can, Ll 
think, be little doubt regarding the truth of my remark. 
One of the savings in electric light is the dispensing 
with the services of lamp-lighters. It is calculated 
that in London alone, the loss to the gas com- 
panies, in having to commence street lighting long 
before darkness supervenes, is over £30,000 per 
annum; but, if electricity is to have lamp-lighting 
regulators to regulate the regulator of each 


individual lamp, it will not be long before the un- 
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‘doubted cheapness in the creation of the light is 
counterbalanced by the concomitant necessities of 
supervision. A well known outside City broker, whose 
wonderful success has proverbialised his name, and 
whose effusions in our daily press no doubt delight 
and charm his investors, in his endeavours to get 
clients to invest their money in the “ Electric Light 
and Power Generator Company” writes: ‘ Recent 
‘demonstrations prove that this Company’s system 
‘divides the honours with the Brush Company.” Of 
the Brush I shall say no more than that for the 
sake of electric lighting I trust that they are not to 
be brushed out for the City broker’s pet company, with 
an admirable board and a most able council, I fail to 
see what they can do. For three years the system the 
£. L. & P. Co. have adopted endeavoured to light the 
Metropolitan Station at Aldersgate Street, but, with 
‘occasional flashings of superlative beauty, it has 
never succeeded for any time to give a good light, and 
although by the prospectus of the company, “ in- 
tending subscribers.” are invited to view this light at 
the above-named station, on going there, alas, non 
est inventus. The prospectus also mentions that their 
company is to light other stations on the same line of 
rail, also Queen Victoria Street and Southwark Bridge 
in the City. The failure of the Jablochkoff system, 
as named in my last letter, through an injunction in 
Chancery, to carry out their contract to light the City, 
brought the Lontin to the fore as a stop-gap, and 
but for the same legal bar Jablochkoff would now 
be lighting the stations of the Metropolitan Railway, 
save that one where for longtemps the brilliant Lontin 
has endeavoured to burst into refulgent flame. 
Yours, obediently, 
Junior Carlton Club. ELECTRON. 
May 21st, 1881. 

(We have received an answer to “ Electron’s” letter 
{which appeared in our issue of May rst); but as it re- 
quires illustrating, we have been obliged to defer its 
publication until the next number.—Eb. TEL. Jour.] 





Proceedings of Societies. 


THE SOCIETY OF ARTS. 


On Wednesday, May 18th, 1881, F. J. Bramwe tt, 
V.P. Inst. C.E., F.R.S., Chairman of the Council, in the 
chair, a paper was read on“ Electric Railways and 
Transmission of Power by Electricity,” by ALEXANDER 
SrEMENS, 

The researches of Sir William Thomson, Dr. 
Hopkinson, Professor Ayrton, and others, have proved 
that dynamo machines, if properly constructed, 
will render in the form of electrical work up to 90 
per cent.of the energy expended upon them in the form 
of motive power. It may, therefore, be conceded that 
they are very efficient transformers, and that we can 
hardly hope to exceed the results already obtained by 
the best types of dynamo-electric machines. If, instead 
of using such a machine to generate electricity you 
send a current into it, the magnetic attraction 
created between the poles of the electro-magnets and 
the currents traversing the armature will cause the 
latter to rotate, and this motion can be communicated 
to other machinery in the usual ways. A pair of such 
machines, one for producing electricity and the second 
for re-transforming the current into motive power, can 
therefore be utilised for transmitting power to a 
distance, In order fully to understand the manner in 
which this transmission is effected, a large number of 
experiments were made at the works of Messrs. 





Siemens and Halske, in Berlin, by Dr. Frélich, and 
the results obtained were laid before the Royal 
Academy of Science in Berlin by Dr. Werner Siemens 
on the 18th November, 1880. 

The principal conclusion arrived at was that the 
strength of the current in a given dynamo-electric 
machine depends only on the ratio of the number of 
revolutions per minute to the total resistance in 
circuit. 

The idea of utilising these machines for transmission 
of power presented itself to Dr. Werner Siemens as 
long ago as 1867, when he discussed at the Paris Exhi- 
bition with other members of the jury the possibility 
of elevated electric railroads; but the dynamo machine 
was at that time not sufficiently developed to admit of 
a practical execution of the idea, and when the present 
more perfect forms were inventéd electric lighting 
monopolised for a time all the attention that was be- 
stowed upon the practical application of the machines, 

The transmission of power by electricity possesses a 
great advantage over the transmission of power by 
water or air, as the friction and leakage of the pipes, 
through which the latter have to be conducted, can 
never be determined in advance, It further has the 
advantages that the secondary machine works without 
producing any waste, which has to be disposed of, and 
that the small size and low weight of the machines 
obviates the necessity of heavy foundations for them. 

In considering the possibility of employing the elec- 
tric current to distribute power from a central station, 
the proportion of the power given out by the secondary 
machine to the power expended upon the primary 
machine, will not be of that deciding influence, as is 
generally supposed, Granted even that not more than 
45 per cent. of the power expended can be reclaimed, 
it will still be possible to produce the power required at 
a cheaper rate than if each small place had its own 
steam-engine. For, at the central station, 1 horse- 
power could be produced by the large steam-engines 
with about 23 Ibs. of coal, so that 1 horse-power given 
out by the secondary dynamo machine would be pro- 
duced by burning 5 lbs. of coal per hour, There are 
few small steam-engines which will produce a horse- 
power with that expenditure of fuel, and if we take into 
account the trouble and risk connected with the running 
of steam-engines, it may be readily admitted that this 
loss is no real obstacle to the introduction of the elec- 
trical transmission of power. Of still less consequence 
will this loss be where waterfalls or other natural forces 
can be employed to drive the primary machines, in 
which case the power would cost practically nothing 
beyond the interest on the capital and the depreciation 
of the machines, 

The electrical transmission of power, on account of 
the compactness of the machines, and the ease with 
which the conducting cables can be shifted, is particu- 
larly adapted to be used in cases where the driven 
machinery is erected only for temporary purposes. As 
an example, it may be mentioned that, when the cable 
ship Faraday was last at the works of Messrs, Siemens 
the machinery by which the cable is pulled on board 
was driven part of the time by a dynamo-electric 
machine, 

In the summer of 1879, the model of an electric rail- 
way, which has since been exhibited at Diisseldorf and 
Brussels, and is at present working in the Crystal 
Palace, was shown at Berlin, The total length of this 
circular railway was 300 metres, and the gauge 1 metre, 
A dynamo machine, mounted on a carriage by itself, 
served as locomotive, and the passengers were conveyed 
in three carriages, each having seats for six persons, The 
current was conveyed from the primary machine to a 
rail laid between the rails on which the carriages run, 
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thence it was taken off by brushes fixed to the machine 
and sliding on the centre rail, it returned to the primary 
machine by the outer rails, When the carriages were 
prevented from moving the locomotive exerted a pull 
of about 4 cwt, (200 kilos.) on them; and when the 
train was in regular motion the pull varied between 
14 cwt. and 13 cwt, (70-80 kgr,), which represents, as 
the speed was about 10 feet (3 metres) per second, 
three horse-power, 

The railway just opened for regular traffic at Berlin 
is a single line of 1 metre gauge, a little over 14 English 
miles long, The permanent way has been constructed 
in exactly the same way as that of railways; wooden 
sleepers and steel rails are employed, the rails being 
connected, in addition to the usual fish plates, by short 
straps of iron, bent in the shape of a bridge, so as to 
admit the adjustnfent of the rails to different tem- 
peratures, and to reduce at the same time the electrical 
resistance. As the currents are low tension currents, 
it was not necessary to provide further insulation, and 
no difficulty is experienced in using one rail as the 
positive and the other as the negative conductor. 

About a third of a mile from the Lichterfelde station 
the primary machine, with its steam-engine, is erected 
in the engine-house of the waterworks, and the current 
is conveyed from there to the rails by underground 
cables. The car is exactly similar to an ordinary tram- 
car, and is constructed to hold 20 persons besides the 

ard, It is symmetrical, and can move backward and 

orward, each end being provided with a starting lever 

for the guard, a brake handle, and a signal-bell. The 
dynamo machine is placed underneath the car, and 
transmits its movement to the wheels by means of 
spiral steel springs. The tires of the wheels are 
insulated from their axles, and are in electrical con- 
nection with brass rings, fastened on the axles, but 
insulated from them. Contact brushes press against 
these brass rings, and from them the current is con- 
ducted to the dynamo machine, and sets it in motion. 
If the railway continues to work in a satisfactory 
manner it is to be extended. 

In the discussion which followed the reading of the 
paper, Professor AyRTON pointed out that for the 
transmission of power efficiently and economically 
the machines which ought to be used should be either 
dynamo-electric machines with separate exciters, or 
else magneto-electric machines. 





THE SOCIETY OF TELEGRAPH ENGINEERS 
AND OF ELECTRICIANS. 





An ordinary general meeting of this Society was held 
on Thursday, May 12th, Prof. W. G. Apams, F.R.S., 
Vice-President, in the chair, The minutes of the last 
general meeting having been read and confirmed, and 
the list of new and proposed members read, a paper 
was read by Mr. W. H. Preece, past president, on 
** Radiophony.” 

For 200 years unsuccessful attempts had been made 
to prove that bodies moved under the influence of light, 
and these failures were brought forward as arguments 
against the corpuscular theory of light. Prof. Bell 
was the first who had proved that light could produce 
mechanical effect; but these effects, although put for- 
ward as being due to light alone, had been shown 
by Dr. Tyndall to be in reality due to heat. A large 
number of workers had paid attention to the subject, 
and had given various names to the new branch of 
science. Prof, Bell, who at first had entitled his dis- 
covery “the production of sound by light,” had more 





recently called it “‘ the production of sound by radiant 
energy.” Mercadier had read several papers on the 
subject entitled “Notes on Radiophony.” Riintgen 
also had made researches in the subject, and had 
entitled his paper on the subject ‘“ Tones arising from 
the Intermittent Action of Light.” Tyndall also had 
investigated and published the results of experiments 
he had made, the title of his paper being “ Action of 
an Intermittent Beam of Radiant Heat upon Gaseous 
Matter.” The author himself had brought before 
the Royal Society a paper which he had entitled “On 
the Conversion of Radiant Energy into Sonorous 
Vibrations.” 

Generally speaking, the subject might be called 
“ Radiophony,” which meant the conversion of radiant 
energy into sound. The term “sound” was given 
to a certain action which took place in the brain, that 
is, it was a sensation; externally, the action was the 
movement of sonorous vibrations, 

Radiant energy was distinguished by the length of 
the waves which were produced. It had often been 
called “‘ radiation,” but the two were essentially diffe- 
rent, the one being the producer and the other the 
thing produced. The old ideas of light and heat being 
two distinct actions was now abandoned, the two 
simply differed as regards their wave-lengths. 

Radiophony had to deal with the impact of waves 
on substances. When the actions took place in the 
higher part of the spectrum, the apparatus producing 
sound might be called a “ photophone,” when in the 
lower, or red end, then the name “‘ thermophone” was 
more appropriate. 

Mr. Preece then showed the effect produced by an 
intermittent beam of light falling on an ebonite disc, 
fixed at the end of a hearing-tube, a sound being pro- 
duced. 

The question arose whether the effect was produced 
by the action of rays of high or low refrangibility, i.¢., 
by light or radiant heat. Bell attributed the effect to 
light, Mercadier proved that the sound was loudest 
in the red part of the spectrum, thus showing that the 
effect was due to heat. Tyndall had also proved that 
the effect was due to heat. 

If a thin sheet of ebonite was interposed in the path 
of the intermittent beam, then the sound was not 
diminished, although the light rays were cut off, thus 
again proving that heat caused the effect. Ebonite 
was remarkable in this respect that it allowed only the 
dark rays to pass through it, Captain Abney had 
succeeded in photographing through a sheet of 
ebonite. 

Prof. Bell had accepted the theory that the effect 
was due to heat; he had considerably extended his 
experiments, and had shown that the.sound produced 
varied with the colour of the substance acted upon, 
thus showing clearly that the radiant energy is con- 
verted into thermometric heat, 

Were the sounds heard due to the expansion and 
contraction the result of heating ? Heating takes time, 
and although Lord Rayleigh states that the action 
might be due to heating, yet experiments fail to 
prove this. 

The experiments which the author had brought before 
the Royal Society, Prof. Bell did not consider were 
sufficient to prove the theory. Mr. Preece disagreed 
with this. Microphones failed to show that any vi- 
bration of the apparatus which confined the air took 
place, and other experiments also proved this, and that 
the effects were due to molecular pressure. The action 
might be explained by the Crookes radiometer. In the 
experiment with the ebonite disc, did the disc vibrate 
at all? This was answered by Mercadier’s experiment 
with a cracked disc, which enabled sounds to be pro- 
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duced .as equally well as with a sound disc; this was 
the case with discs of every kind of material, the 
timbre of the sounds not being varied by the material, 
a.conclusive argument against Bell’s theory. 

If no disc were employed but a sheet of glass, then 
the sounds were but if the glass were slightly 
moved so as to leave the chamber into which the rays 
fell slightly open, then the sounds ceased because the 
air was no longer confined. 

Mr, Preece next referred to the ingenious sonometer 
devised by Mr, Sumner Tainter for measuring the in- 
tensity of a sound. 

Several experiments were next made to show the 
relative intensities of the sounds produced in the air- 
chamber of the photophonic tube; when the interior of 
this wooden chamber was left in its natural state, the 
intensity of the sounds heard were judged by Prof. 
Hughes to be equal to 5 divisions of his sonometer 
scale ; when the interior was blackened by lamp-black, 
the intensity of the sounds was increased to 50. Mer- 
cadier and Sumner Tainter arrived at somewhat similar 
results by allowing the intermittent rays to fall on a 
blackened test-tube. This latter experiment Mr. Preece 
repeated with a large conical mouth-piece attached to 
the tube, the result being a sound which could be 
heard all over the lecture-room, The experiments of 
Bell and Tainter with flasks containing worsteds of 
various colours were then shown; the intensities of the 
sounds in the various cases being judged by Prof. 
Hughes to be as follows: black = 40, red = 20, 
yellow = 20, green = 13. 

In the experiments made by Prof. Bell at Washing- 
ton, where the sun’s rays were very powerful, the effects 
were very marked ; the best results being obtained with 
loose materials in the tubes. 

Experiments were next shown in which the effects of 
an intermittent current passing through a spiral of 
platinum wire contained in a tube were made to pro- 
duce distinctly audible sounds; when a Hunnings 
transmitter was used in the place of a wheel-break 
articulate speech could be transmitted. 

Prof, Bell had recently discovered that lamp-black 
could be substituted in the place of selenium in his 
well-known photophone ; these experiments had been 
repeated by Mr, Shelford Bidwell and Mr. Stroh 
without success, the effects obtained by Bell were 
probably due to the fact that the sun at Washington, 
where the experiments were made, was very powerful. 

As regards the theory of the phenomena, Bell con- 
siders the latter to be due to the expansion and contrac- 
tion of the air contained in the pores of the materials 
acted upon. Mr. Preece considered the phenomena 
to be due toa radiometer action, the rays falling on the 
blackened or coloured surfaces, and producing heat, 
which caused the particles of air to bound off with 
increased velocity; the effect would be the same in the 
cases where the rays fell upon gaseous vapours. 

Mr. Preece then referred to the spectrophone of 
Prof, Bell. By this instrument a portion of the spec- 
trum was explored which was hitherto unknown, 

At the conclusion of the paper a vote’of thanks was 
proposed by the president and carried unanimously. 

The Presipent then opened the discussion by sug- 
gesting that the term “ Radiophony”” might be con- 
siderably shortened. 

Dr. J. Moser said that with reference to the selenium 
experiment, he thought that the action, if it came to be 
examined carefully, would be found to be similar to 
that of the microphone, the microphonic action taking 
place between the selenium and its copper connections, 

Mr. W. H. Lerevre gave the results of his experi- 
ence as as sounds heard when ballooning. He 
had noticed: that when darkness intervened sounds 
















became extinguished. De Fonvielle had noticed 
that sounds could be heard most clearly in a line with 
the setting sun. It was curious that the most pene- 
trating sound was that of the barking of a dog. 

Mr. R. E. Crompton asked whether Mr. Preece con- 
sidered that radiant energy was communicated direct to 
the air in the chamber, or was it communicated by the 
medium of the walls of the chamber. With reference 
to the experiment with the microphone, he thought 
that however sensitive the latter might be, yet it would 
fail to detect vibrations which were sufficient to pro- 
duce sounds but yet not nearly sufficient to affect the 
microphone. 

Mr. Preece in reply said that he had distinctly 
pointed out that a surface was necessary to produce 
the effects; he did not argue that the walls of the 
chamber did not vibrate at all under the influence of 
the light rays, but that the sounds heard were not due 
to such vibrations. 

The meeting then adjourned, 





PHYSICAL SOCIETY.—May 14th. 


Professor FuLLER in the Chair. 


New members—Mr, D, J]. BLAKELY and Mr. WALTER 
ILNER, 


A COMMUNICATION was read from Prof. RowLANpD and 
Mr. E. H. NicHots, of Baltimore, U.S., on ‘‘ Electric 
Absorption in Crystals.” According to the theory of 
Clausius, Maxwell,and others,there should be no electric 
absorption in the case of perfectly homogeneous sub- 
stances. Prof, Rowland tested this deduction in the case 
of glass, which is not quite homogeneous, quartz, and 
calcite. This was done by placing the material as the 
dielectric in a condenser formed of two amalgamated 
copper plates. The condenser was charged by six 
Leyden jars, and the absorption measured by a quad- 
rant electrometer. The results were that quartz had 
about 3th the absorptive power of glass, and calcite 
none at all. 

Dr. Hopkinson said that the kind of glass was 
important, and threw doubts on the theory that the 
absorption was due to heterogeneity, Paraffin wax had 
little absorptive power and yet was very heterogeneous. 

Professors Perry and Ayrton thought that two 
non-homogeneous substances in combination might 
have a residual charge. 

Mr. Lewis WriGHT suggested that the optical 
character of crystals should be considered in these 
experiments, which might be extended to other crys- 
tals. Calcite is uniaxial. 

Prof. MincuIn, of Cooper’s Hill Engineering College, 
described his new absolute sine electrometer. This 
consists of two metal plates, in one of which is an 
aperture nearly closed by a metal trap-door, suspended 
from the plate by two fine platinum wires and resting 
against fine stops when the plates are hung vertically. 
‘Lhese plates are connected to the poles ot the cell to 
be measured, and tilted out of the vertical till the 
attraction of the whole plate on the suspended trap or 
shutter is just balanced by the weight of the latter. 
The electromotive force is then proportional to the 
sine of the angle of displacement, ; 

Dr. Lopce remarked that the apparatus combined 
sensitiveness with practicability. Yhe E. M. F. of a 
single cell could be measured by it, whereas Thomson's 
absolute electrometer could only give the total of a 
number of cells, 

Prof, AYRTON stated that-he and Prof, Perry hoped 
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to modify the instrument in the direction of sensitive- 
ness by adding another plate and giving it a high 
charge. 

Dr. CorFin suggested reversing the process of taking 
an observation. 

Prof. Fosrer read a paper by Dr. J. E. Mitts on the 
ascent of hollow glass balls through liquids. A glass 
ball of a pear shape rises through a liquid with a 
sensibly uniform velocity, which varies with the 
liquid. The time of ascent is proportional to the 
Square of the diameter of the vessel, and depends of 
course on the specific gravity of the contents of the 
bulb. Dr. Mills measures the density of gases and 
liquids in this manner. 

Prof, Perry thought that the bulb should be of a 
shape having no se-entrant angles. 


Het Patents—1881. 


2013. “ Apparatus for generating and conveying elec- 
tricity.” A. Masson. Dated May 9. 

2038. “ Electric lighting apparatus.” H. J. HADDAN. 
(Communicated by R. J. Gulcher.) Dated May 10. 

2041. “Apparatus for controlling and _ localising 
electric currents for the transmission of electric signals 
and messages.” L. M. pg Beyar Y. O’Lawtor. Dated 
May 10. 

2057. ‘‘An improved magnetic comb.” J. M. 
Ricuarps. (Communicated by P. H. Drake.) Dated 
May 11. 

2079. ‘Improvements in the construction of electric 
lamps, and in sealing electrical conductors into air- 
tight receivers.” C.H. GimincHaM. Dated May 12. 

2175. ‘‘An improved method of regenerating or re- 
storing the energy of electric batteries.” W.R. Lake. 
(Communicated by L, Maiche.) Dated May 18, 

2198, “Electric lamps.” C.D. Apert. (Communi- 
cated by W. Tschikoleff and H, Kleiber.) Dated 
May 19. 

2212, “ Dynamo-electric machines,” C.A. BARLow, 
{Communicated by A, de Meritens.) Dated May 20. 

2215. “ Couplings for electrical conductors,” P, R. 
ALLEN. Dated May 20, 

2217, “‘ Electrical cables or conductors for telegraphic 
and similar purposes,” W.R. Lake. (Communicated 
by P, B. Delany.) Dated May 20, Complete. 

2256. “Supporting structures for electric wires or 
conductors and lighting apparatus.” W,. R. Lake. 
(Communicated by W. C. Allison.) Dated May 24. 
Complete. 

2263. ‘‘Construction of apparatus for effecting elec- 
trical measurements.” J.C, Curr. Dated May 23. 

2264. ‘‘Cables or conductors for electrical circuits,” 
W. C. Barney, Dated May 24. 

2265. ‘‘Telephone transmitting apparatus.” 
Gent and H. G. Ettery. Dated May 24. 

2272, “ Secondary batteries or apparatus for storing 
or conserving electricity.” J. W. Swan. 


i, 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1880. 


“ Liquid compound for the electro-deposition 


1705. 
of aluminium,” Luis Atwyn Davies. Dated April 
26. 2d. Relates to an improved bath or liquid com- 
pound for the electro-deposition of aluminium. To 





common alum of commerce is added ammonia, the pre- 
cipitate formed being alumina, This precipitateisthrown 
on a filter paper, washed, and redissolved in a hot 
solution of neutral tartate of potash. This solution is 
evaporated nearly to dryness and redissolved in 
sulphuric acid. This salt is then crystallised out of the 
solution, and the crystals dissolved in water. This 
solution forms the bath, which is then ready to be used 
for the deposition of aluminium. As an anode either 
a plate of aluminium or a bag of alumina may be used. 
If the latter a plate of platinum or carbon is used to 
complete the circuit. (Provisional only.) 


1828. “Clocks, &c.” W.R. Lake. (A communica- 
tion from abroad by the Compagnie Générale des 
Horloges Pneumatiques, of Paris, France.) Dated 
May 4. 8d. Relates chiefly to clocks worked by 
pneumatic action. Electricity is employed to control 
the air pressure. The controlling apparatus hasa glass 
cylinder, into which is inserted the lower extremity of 
a tube of the same material. Thesaid cylinder contains 
mercury, and is in communication with the air in the 
circuit through a cock and tube, One of the poles of 
a battery is connected with the cylinder by a wire 
immersed in the mercury contained in the said cylinder. 
When the circuit is in communication with the distri- 
buting reservoir, the pressure in the said reservoir is 
communicated to the mercury in the regulator, and the 
said mercury rises in the tube; but when the circuit is 
in communication with the escape or discharge pipes, 
the mercury in the tube descends into the cylinder. 
With this arrangement, should the pressure in the 
circuit be too high, the mercury would continue to rise 
in the tube, and would come in contact with a pointed 
piece of platinum permanently connected with an alarm 
bell in the circuit of the battery. If, however, the 
clock circuit becomes interrupted or broken through 
any cause whatsoever, the mercury in the tube would 
continue to fall. The cylinder would rapidly fill, and 
the mercury it contains would rise and come in contact 
with another pointed piece of platinum in communica- 
tion, as in the former case, with the alarm bell. The 
glass tube is closed at its upper extremity by a cap 
constructed as follows:—The platinum wire passes 
through its centre, in which is adapted a stuffing- 
box. In the said cap are two orifices; in the first 
orifice is inserted a screw pin for the purpose of 
partially or entirely closing the orifice, and allowing the 
atmospheric air to enter with more or less freedom, 
thus causing the mercury to fall more or less rapidly. 
The flow can by these means be regulated so as to rise 
and fall once each minute, the rise coinciding with the 
pressure in the circuit pipes, and the fall with the 
escape or exhaust. In the second orifice is a spring 
valve, allowing the air in the tube te escape quickly 
whilst the mercury rises, that is to say, whilst there 
is pressure in the circuit pipes of the clocks. The play 
of the said spring valve is regulated by ascrew. Should 
the circuit be interrupted or broken the mercury in the 
tube will fall continuously, as the external air would 
have free ingress into the said tube through the orifice, 
and the mercury would tend to descend to the same 
level as that in the cylinder. 


1942. “ ror apparatus,” W. P. THompson. 
(A communication from abroad by M. Jacques Victor 
Michel Bartelous, of Brussels.) Dated May 12. 1s. 
This invention is designed to enable one to place on 
one wire an indeterminate number of instruments, each 
capable of communicating to a receiving bureauits own 
special signal, and so that the office can discover at 
once which apparatus is at work. The firealarm wire 
is in communication at one end with the earth, at the 
other with a terminal of the instrument conducting the 
current to an electro-magnet. The electro-magnet 
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actuated by the current pulls ddwn an armature ona 
lever which releases a weighted needle with a disc. 
This at once shows if the apparatus is working and acts 
as a tell-tale, as it cannot be replaced without unlocking 
the glass case in which it is inclosed. The movement 
of the lever breaks the communication with the needle 
and suppresses the ‘‘householder’s ” current; at the 
same time a large wheel or disc is freed from the catch 
at the end of the armature lever, and is set in motion 
by clockwork. On the fore-part of the armature lever 
is a block resting, when not working, on two conduct- 
ing pieces. One of these communicates with the 
receiving bureau, the battery, and the earth, the other 
with the system or line wire. The raising of the block 
suppresses communication with the line wire and 
bureau. The large wheel or disc has metal contacts, 
which by rotating gives dot and dash signals in the 
usual manner, 


2229. “Apparatus for lighting gas, &c.” CHARLES 
LeicH CLARKE and Joun LeicH. Dated Junerx. 6d. 


FIc.t. 






































The principal object of this invention is to construct a 
convenient, durable, and portable form of hand lamp 
or apparatus for lighting gas by means of electric 
sparks or platinum wire heated by the electric current. 
Fig. 1 in the annexed drawings is a vertical section and 
fig. 2 a sectional plan view of the under part of the 
apparatus, showing one modification of battery which 
it is proposed to employ. This battery is formed of an 
outer cell, a a, containing a zinc cylinder, 4 4, and 
exciting fluid; inside this is placed a porous cell, ¢c, 
containing a carbon block or rod, d d, or other suitable 
material, together with the necessary fluid, both cells 
having convenient compartments or spaces, aX and ¢X, 
left to allow of the exciting fluids being separated from 
the positive and negative elements of the battery when 





not in use, The upper portion, cx, of the porous cell, 
c, ¢, has its compartment either saturated with some 
suitable non-conducting substance or is enamelled cr 
glazed in order to do away entirely with ‘‘endosement” 
when the cell is out of action, and so prolong the 
durability of the exciting fluids, If a condenser is 
used with the coil it is placed by preference round the 
external surface of the outer cell, aa (or beneath the 
same, as shown at x, fig. 1), to economise space, the 
induction coil, e e, being placed with its adjuncts be- 
neath it. From the terminals of the induction coil, two 
wires, f, f}, are carried to two points, f"', f' (respec- 
tively), in a suitable short tube, g, g, and insulated, 
these two points being separated by a sufficient space, 
across which (when the apparatus is working) the 
electric spark or sparks pass. The tube which carries 
the ends of the wires from the induction coil (or in the 
other case the platinum wire) has a guard, 4, h, of wire 
gauze attached to it, so that the gas burner cannot be 
brought into contact with them and displace or injure 
them, It is sufficient to connect the wire, 7, with any 
part of the metallic casing of the apparatus for the 
current of electricity to pass from the point, f1?, and 
complete the circuit. The apparatus has a suitable 
“commutator,” 7, i, provided, which breaks the circuit, 
excepting when pressed down by the thumb or finger, 
so that the whole apparatus is out of action in its 
normal state. When the “commutator,” /, 7, is pressed 
the circuit is then completed, and a spark (or sparks) 
will pass from the end of one wire to the other wire, or 
the fine platinum wire is heated, and either may be 
used for lighting the gas. 


2312. “ Diving bells, &c.” W. R. Lake. (A com- 
munication from abroad by Charles Frederick Pike, of 
Philadelphia.) Dated June 8. 1od. Relates generally 
to apparatus for submarine or subaqueous operations, 
parts of which apparatus are applicable for other pur- 
poses. The electrical part relates to the employment 
in connection with mechanism for controlling the 
hydraulic or atmospheric pressure of electrical me- 
chanism for actuating the controlling mechanism, the 
construction being such that a workman within the bell 
by means of the electrical mechanism may readily 
actuate the controlling mechanism, and thus cause the 
submerged grappling tongs or other toolsto be operated 
in accordance with his wishes without the intervention 
of other persons, 


2445. “Floats and apparatus for indicating the water 
level in steam boilers.” Frorent Lapry. Dated June 
16. 6d. Relates to apparatus for indicating the water 
level in steam boilers, and consists of an improved float 
which actuates automatically certain mechanism serving 
to indicate the height of the water level, and capable of 
giving an alarm by sounding a whistle, and by ringing 
electric bells, the latter being situate at any required 
distance from the boiler. 


2665. ‘‘ Protective and insulating casings for under- 
ground telegraphic wires, &c.” W.R. Lake. (A com- 
munication from abroad by Restore B. Lamb, of Cam- 
den, New Jersey, United States of America.) Dated 
December 29. 6d. Relates to an improved protective 
and insulating casing or covering for underground 
telegraphic, telephonic, or other wires. The said 
casing or covering is formed of a succession of blocks 
of terra cotta or other material, each having one or 
more longitudinally extending passages or channels, 
the walls whereof are lined with india-rubber or 
equivalent material, whereby the wires may be reliabl 
conducted from place to place, properly emanate 
conveniently introduced and removed, and effectively 
insulated or protected from the action of the earth, 
frost, water, or the like. Fig. 1 isan end view of a 
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casing or covering constructed according to this inven- 
tion, and fig. 2 is a longitudinal section of the same on 
line, x x, fig. 1. Fig. 3 is a side elevation: thereof 
drawn to a reduced scale, showing a testing station, A 
represents a section or portion of the casing, conduit, 
or covering, which is formed of a piece or block of terra 
cotta or other suitable material. 8 represents a series 
of longitudinally extending passages or channels, which 
are formed in the said block and are lined with soft 
india-rubber or india-rubber tubing, c. In practice 
the sections or blocks, a, are laid in a suitable trench 
in the ground and united one to another or placed close 
to each other, the lining being drawn or pushed through 
the sections as the line is being built up, and the wires 
properly introduced through the tubular lining, the 
lengths of the said wires and lining being connected or 
united as the line is continued or extended. Suitable 
offsets or branches and testing stations are provided, 





a eee 
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one form of the latter being shown in fig. 3. The 
passages or channels, B, formed in the blocks, A, are 
employed for wires of different lines or directions, and 
a sufficient number of these channels ‘is provided to 
serve as a reserve to meet the demands of the exten- 
sion of the line and other requirements. The india- 
rubber lining, owing to its tubular form, is sustained at 
all points within the passage or channel in which it is 











latter being thus shielded and preserved. Furthermore, 
if- insulating fluid is required for the wires, the: linin 
forms an advantageous conduit, as it is continuous an 
of a non-absorbent nature, and ‘asthe lining is tubular 
it retains its shape and location in the passages or 
channels as above stated. The wires may be readily 
drawn through the tubular lining and removed there- 
from when required. The lining also may be removed 
when necessary and replaced if found defective; and 
should a line be abandoned the lining may be with- 
drawn intact and the blocks afterwards dug out if 
required for further service. While the lining may be 
formed of other material, the equivalent of india-rubber, 
the latter is desirable, as by its elasticity it may be made 
to snugly and tightly fit the passages or channels, B, 
without injury, and prior to its application to the 
blocks, may be coiled or bundled and transported with- 
out affecting its tubular form. 


“ Telegraphic wires, &c.” CHaRLES MOSELEY, 
WILLIAM Ferepay BotroMcey, and WILLIAM EpwIN 
Heys. Dated December 31. 6d. The object of 
the invention is to diminish or prevent the results of 
inductive action. The wires are erected in such a 
manner that each wire is carried alternately over and 
under the supporting arms or brackets, and also 
alternately to the outer and inner portions of the said 
arms or brackets, so that the position of the wire on 
one arm or bracket differs from the position of the 
same wire on the preceding or following arm or bracket. 
Fig. 1 shows in elevation, and fig. 2in plan, the method 
adopted in erecting a line. The poles ‘are marked x, 
and the arms are marked y; aand 3, the wires constitut- 
ing the metallic circuit. The insulators are placed one 
above and one below the arm, two to each arm; the 
first insulator may be placed above the arm near the 
pole, and the second insulator below the outer end of 
the arm; on the second arm the insulator near to the 
pole is placed below the arm, and the one further from 
the pole above the arm. All the other insulators in the 
line are placed in the same relative positions; thus the 
insulators on the third, fifth, and seventh arms, and 
all odd numbers are the same as those on the first arm, 
and the fourth, sixth, eighth, and all even numbers the 
same as the second. The wires are attached to the 
insulators in the ordinary manner, but, instead of 
proceeding in a straight line as usual, they are laid 
around each other thus :—The first or leading wire, a, 
is secured to the insulator, c, on the first arm, to the 
insulator, e, on the second arm, to g on the third arm, 
to i on the fourth arm, and to £ on the fifth arm, and 
soon. The return wire, 3, is attached to the insulator, 
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to the said passage and 


placed, and in a measure clin 
own on the wires. It is 


will not collapse or break 


furthermore protected from contact with and the action 
of 'the earth by the material of the surrounding block, 
and owing to the nature of the lining, water and 
moisture: are prevented from reaching the wires, the 




















d, on the first arm, to f on the second arm, ‘to A on 
third arm, to 7 on the fourth arm, and to / on the fifth 
arm. On this arm the two wires occupy the same 
relative positions as on the first arm, having, however, 
made a complete turn round each other between the 
first and’ fifth. arms, 
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3231. “Telephonic apparatus.” H.H. Lake. (A 
communication from abroad by Louis Maiche, of Paris, 
France.) Dated August 6d. Relates to the 
apparatus described on page 203 of this Journal. 


3936. Shackle and terminal insulators for tele- 
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graph wires.” JoHN WittiAmM FLercHer. Dated 
March 28. 6d. Has for its object improvements in 
shackles and terminal insulators for telegraph wires. 
Fig. 1 is an elevation of one of the insulators; it is 
made in one piece; the bolt on which the insulator is 
carried is also shown ; fig. 2 is a longitudinal section 
of the same insulator. The iron bolt is fixed vertically 
between two arms on the pole, 


3832. “Dynamo electric machines.” Winuiay 
Etmore. Dated September 22. 6d. Relates 


FIG. 











improvements in the dynamo-electric machines, de- 
scribed in the number of THe TELEGRAPHIC JOURNAL 














for April 1, 1880, the object being’ to provide 
an improved body for the revolving armature so 
as to provide for the cooling of the same and its mag- 
nets, and thereby insure the coolfiess of the magnets of 
the whole machine, and to provide a commutator of 
improved construction for facility of connection and 
avoiding the secretion of metallic dust in the section of 
the commutator under the brushes, so avoiding short 
circuit between the sections, and also provide for the con- 
necting up of the wires of the stationary or field magnets. 
Fig. 1 is a view partially in section of the revolving 
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armature and main shaft of a dynamo-electric machine, 
showing the hollow and passages for the cooling of the 
armature of such machines, and also the fitting of the 
commutator. Fig. 1* represents the plate to be placed, 
if desired, in recess of armature magnets. Fig. 2 is 
side view partially in section of the improved armature, 
fig. 1. The armature cylinder, boss, or disc, F, and the 
magnet cores, G, are made with a continuous internal 
chamber or hollow extending into the solid portions of 
the armature to form a passage way from an aperture 
on one side of the armature to another aperture on the 
other, so that a current or stream of water, air, or 
other liquid refrigerating medium can be circulated 
throughout the parts through the main shaft of the 
machine as follows :—The said main shaft, c, is bored 
out centrally from each side, but not so as to com- 
municate therethrough, but form tubular conduits, 1, 
shown in dotted lines, fig. 1, through the ends of the 
shaft, c, and at the inner extremities of such boring 
and transversely of the shaft secondary borings, 2, are 
made so far through the shaft as to meet the central 
borings, 1, at right angles, into which secondary}borings, 
2, short lengths of tube, 3, are fitted to connect with the 
inlets or outlets, 4, of the armature circulating chamber. 
The outer ends of the shaft are furnished with thread, s, 
for reception of the cap of stuffing-box, through the 
centre of which cap is passed the end of a conduit tube 
corresponding with the central borings of the shaft, 
said conduit tubes being carried in end bearings or 
supports from the framing or bed plate of the machine. 
Thus a head or supply of water, air, or fluid cooling 
medium can be supplied to one of the conduit tubes at 
one end of the shaft of the machine, and flow through 
the central boring of the shaft to the aperture on one 
side of the armature chamber, out by the opposite 
aperture to the other central boring of the shaft, and 
thence be led off by the conduit tube passing through 
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the stuffing-box at the other end of the shaft in direction 
of the arrows, fig. 1, whereby a continual flow can be 
kept up through the armature during its revolution to 
insure the effectual cooling thereof. The magnet 
cores, G, are preferably cast with the body, F, of the 
armature cylinder, boss, or disc, or may be bolted 
thereon, and said body is in two halves, with the cor- 
responding portions of the chamber or passage 
provided therein, as shown by the drawings, and 
when put together may be fitted with a dividing 
plate or plates, fig. 1s, through which is or are made a 
perforation at one part to complete the continuous 
chamber for the circulation therethrough of the cooling 
medium, and the divided portions of the armature are 
bolted together, or may be brazed and bolted. 


3925. “Lightning conductors.” SamMuEL VyYLE. 
Dated March 28. 6d. Relates to the construction 
of lightning conductors or protectors in such a manner 
as to allow of their condition, with respect to effective- 
ness of action or defects, being readily ascertained. 


4039. “Telephones.” James Grieve LOorRAIN. 
(A communication from abroad by Gustave Trouve, of 
Paris.) Dated Aprils5. 6d. Relates to a system of 
signalling apparatus applicable to telephones of every 
description. According to the invention the signal is 
produced by means of vibrations communicated to the 
diaphragm, the latter having imparted to it a tre- 
mulous motion under the influence of a current which 
is caused to pass in the coil of the telephone. The 
figure is a transverse section of the apparatus with 
the mouth-piece of the telephone detached. wm is 
the vibrating plate or diaphragm of a telephone of 
ordinary construction, having a case, a, containing 
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the usual magnet and coil, c. Through one side of 
the case, A, passes a spindle, z, which is provided 
at one extremity with a needle or pointer, a, and 
at the other extremity with two cams, F and 4, 
arranged at right angles to each other. This spindle 
is maintained constantly in communication with the 
line by means of.a spring, J, and the diaphragm is 
electrically connected with a spring, H, screwed to the 
bottom of the recess provided in the case, a, for the 
reception of the coil,c. The spindle, £, acts as a com- 
mutator, and also enables the tremulous motion to be 
imparted to the diaphragm, M, as hereinafter described. 
When the apparatus is in readiness for speaking, 
the pointer, a, is turned round, This action has the 
effect of rotating the spindle, £, so as to cause the cam, 
G, to press upon the spring, H. A small portion of 
the under side of the diaphragm, m, is scoured or 











scraped, and bears against three contact points, 1, 1’, 
and 12, of copper set in the wooden case,a. The 
point, 1, is connected with the wire passing from the 
coil, c; the point, 11, is perforated for the reception 
of a pin fixed to the diaphragm; and the point, 
132, is in communication with the spring, H. The 
telephone is provided with a conducting wire, N, which 
is in constant communication with the pole of a 
battery at one end, and directly with one of the poles 
of the coil at the other end. The telephone is also 
provided with another conducting wire, 0, connected 
with the line wire, and in constant communication 
with the spindle, £, through the intervention of the 
spring, J, consequently when the cam, G, presses on the 
spring, H, the current coming from the battery 
through the conductor, N, passes the coil, c, then 
through the diaphragm, m, whence it passes through 
the spring, H, and the cam, G, to the spindle, z, and 
lastly to the spring, J, which is connected with the line 
wire, 0. Under these conditions this current exercises. 
a constant influence on the electro-magnet of the tele- 
phone without interfering with the ordinary trans- 
mission of messages. By moving the pointer, a, the 
spindle, F, is rotated, and the cam, G, is thereby 
moved away from the spring, H, and the circuit is 
open, Thecam,F, is then brought into contact with a 
finger, s, carried by a spring lever, k, supported at L. 
This lever is raised by the cam, F, and comes in con- 
tact with a projector, formed by a grain of platinum 
attached to the diaphragm, m, near the centre. The 
circuit is then again closed, but the current passes in 
such a direction as to diminish the power of the mag- 
net. The diaphragm, which was previously bent to a 
certain extent about its centre, then tends by reason of 
its elasticity to return to its normal position, and the 
grain of platinum forming the projection moves 
away from the spring lever, K, the current is then 
interrupted, and the power of attraction of the magnet 
is increased so as to enable it to attract the diaphragm 
as before; the projection, is thus again brought in 
contact with the spring, K, and so on in succession ; 
there are thus produced in the diaphragm, M, a series 
of vibrations, which are repeated in all the telephones 
in the circuit. The arrangement of the cam spindle, £, 
acting as a communicator, and also serving to cause 
the diaphragm to act with a tremulous motion, enables 
the contact points to be moved for as small a distance 
as may be desired, and to thus adjust the apparatus at 
pleasure, 


5226. ‘Transmitting telephonic messages, &c.” 
AnTHONY MICHAEL FRANKENBERG, Dated December 
14. 8d. Relates to certain improvements in the art 
of transmitting sound and messages by the use of the 
telephone, and embraces a system of district or other 
telegraphs or telephones, in which the communicating 
instruments of all the circuit stations are entirely con- 
trolled in their functions or use and adjustments by 
means of a battery and a transmitter at the main or 
central station. 





PROFESSOR AYRTON’S GALVANOMETER,. 





A poRTABLE absolute galvanometer, devised by Prof. 
Ayrton, was recently described before the Society of 
Telegraph Engineers; through the kindness of the 
inventor we are able to give an illustration of the same 
drawn to half full size. The needle is balanced, and 
consequently the deflections are about the same for any 
position of the instrumen moreover, the needle and 
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pointer being very light and moving in a very strong 
permanent magnetic field, the instrument is dead beat 
in its action, By a proper arrangement of the coils 
the inventor has succeeded in making the deflections 
directly proportional to the current, and one degree de- 
flection is produced by a current of two webers, the 
greatest deflection, 45°, being produced therefore by a 
current of 90 webers. The main peculiarity of the 
instrument, however, is the following :—The thick 
wire coiled round the needle, and through which the 
electric light current circulates, is in reality a strand 
or little cable composed of ten insulated wires. Each 
of these wires having the same resistance, equal portions 
of the strong current flows through each of them. To 
produce a deftection even of 5° requires, as stated, a 


current of 10 webers, but by means of this;simple com- 
mutator these 10 wires, which have hitherto been 





joined in multiple arc, can, by a mere turn of the hand, 
be connected in series, so that a current of exactly one- 
tenth part, or one weber, will produce 5° deflection. 
To render it impossible for the electric light current 
being passed through the coils when in series, the 
binding screws, marked pp, and to which the wires 
from the dynamo machine are attached, are only in 
circuit when the commutator is turned to parallel ; 
the common screw, marked also s, and the third screw, 
marked s, being only in circuit when the commutator is 
turned to series. Neither the! coils of the galvano- 
meter nor the one-ohm resistance coil, then, can be 
damaged by the commutator being left accidentally in 


a wrong position. 
. 





City Hotes. 


Old Broad Street, May 26th, 1881. 
THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY 
oe ten Ohne report of the directors to the fifteenth 
half-yearly general meeting, held on the 2oth May, 
gave the accounts and balancessheet for the half-year 
ended 31st Dec., 1880, and stated that the revenue for 
this period amounted to 482,084 6s., the working ex- 
penses to £11,743 18s., leaving a balance of £70,340 8s. ; 
to this is added £4,103 17s. 11d., brought forward from 
the goth June, 1880, making a total of £74,444 5s. 11d. 
After deducting income-tax, £1,133 10s. 2d., there 
remains a balance of £73,310 15s. gd. First and 
second interim dividends, amounting to £39,000, have 
been distributed, leaving the sum of £34,310 158. gd. 





to be carried forward, The chairman, Viscount Monck 

in moving the adoption of the report and statement of 
accounts, said he might congratulate them fipon the 
character of the report presented (hear, hear), It had 
been remarked, ‘‘ Blessed is the country that has no 
history,” and he thought the sentence applied a fortiori 
to public companies, because the «history of companies 
that they had to give generally resolved itself into some- 
thing injurious and detrimental to their Company. In 
the few observations which he should find it necessary 
to trouble them with, he should refer in the first in- 
stance to the state of their’property. It continued in 
admirable condition, and the reports which had been 
made to them by their electrician showed that their 
cables continued as effectual as they ever were. That, 
in itself, was a matter of great congratulation, because 
that was the fifteenth half-yearly meeting they had 
held, and they had now got to a respectable age, and 
the fact that their cables were in solid and sound 
working condition was no doubt a matter of congra- 
tulation to the shareholders and to themselves (hear, 
hear). The receipts for the half-year had amounted to 
£82,000 odd, The profits of the half-year were 
473,000 and a few pounds, showing an increase of 
44,000, as compared with the corresponding half-year, 
which showed an increase of £4,580. On the last two 
occasions when he had to present these figures to 
them he had to draw their attention to the Fact that, 
previous to the completion of the telegraph system to 
the Cape and up to and during the late Zulu war, they 
received a considerable increase in their receipts by 
telegrams sent home from the seat of war via Madeira, 
In the year 1879 they received from that source a sum 
of £3,700, which, of course, could not be reckoned as 
normal traffic; and as their traffic for the half-year 
ending in December, 1880, exceeded that of the half- 
year ending in Dec., 1879, including the sum of £3,700, 
it followed that their normal traffic had increased to 
the extent of £8,280 (hear, hear), which he thought 
was very satisfactory ; considering also that if they 
would look at the table appended to the report, giving 
the monthly receipts from the first institution of the 
cable up to the end of the last half-year, they would 
see that there had been a gradual, although not a very 
large, and continuous increase in the traffic (hear, hear), 
He had also the pleasure of informing them that the 
traffic receipts which had been coming in since the 
1st January last, and which did not appear in the 
present statement of accounts, showed a similar 
increase as the profits of the year. They had taken 
about £3,000 more than in the corresponding month of 
the previous year (hear, hear). He concluded by 
formally moving the adoption of the report, which was 
seconded by Sir James Anderson, After some discus- 
sion, the report was adopted, and the usual vote of 
thanks to the chairman and directors terminated the 
business of the meeting. 


West InpIA AND PANAMA TELEGRAPH CoMPANY 
(Lim1TED).—The ordinary general meeting of this 
Company was held on May 18th, at the Cannon Street 
Hotel, under the presidency of Mr. C. W. Earle. The 
report stated that the receipts for the half-year to 
December 31st last amounted to £19,694. To this was 
added £5,841 brought from last half-year’s accounts, 
and £5,372, an amount set aside in previous periods in 
respect of depreciation of the steamship Jnvestigator, 
no longer required, making a total to the credit of 
revenue account of £30,908. The expenses had 
amounted to £28,952, leaving £1,956 to be carried 
forward, The chairman, in moving the adoption of 
the report and accounts, stated that the result of the 
whole year’s working was a profit of £5,566, without 
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considering any depreciation for cables. This was a 
sorry result for so much expenditure and anxiety, but 
the reason of the exceptional bad year which they had 
had was not far to seek. The numerous interruptions 
of the cables accounted for the falling off in the traffic 
receipts, and the consequent repairs to the cables ac- 
counted for the large increase in the expenses of the 
cable repairs and shipping. The Company was largely 
dependent on the subsidies which it received, but most 
of the colonies stopped them ‘when the cables were 
interrupted, so that they lost both the revenue and the 
subsidies, Of course under such circumstances their 
position was very difficult; and in addition to the loss 
at the time there was the damage totheir credit. After 
referring to the alteration in the form in which the 
revenue account was presented, he alluded to the 
remarks made at the last meeting as to the expenses of 
the repairing ships, and assured them that they were 
bound to conform to the market price, and that it was 
of essential importance to have a contented crew to do 
the particular work required of them. With the view 
of obtaining some improvement in their position as to 
the subsidies, Mr. Grosvenor had been to the West 
Indies and placed the case before the various govern- 
ments and the publics of those colonies; and he 
believed that, on the whole, the result would be a great 
amelioration of the existing terms. He next spoke of 
the improved position of the Company’s affairs since 
the present board took office, previous to which the 
shareholders had not received a shilling of dividend. 
Mr. W. Ford seconded the motion, which was carried 
unanimously ; and the retiring directors, Sir J. Ander- 
son and Mr. William Andrews, were re-elected, as was 
also the retiring auditor, Mr. J. G. Griffith. The 
meeting then closed with a vote of thanks to the chair- 
man and directors, 


Lonpon PLatiINo-BRAzILIAN TELEGRAPH Com- 
PANY.—The annual general meeting of the shareholders 
of this Company was held on May 23rd at the offices, 
Old Broad Street, Mr. Pender, M.P., presiding. The 
report stated that the interim dividend of 2s. 6d. per 
share, paid. on November ist, 1880, absorbed £4,793, 
leaving now in hand £13,650, from which the directors 
propose to appropriate £5,752 in payment of a final 
dividend of 3s. per share, carrying forward £7,898, 
pending the collection of the debt due from the Uruguay 
Government. The chairman, in moving the adoption 
of the report and the payment of the dividend recom- 
mended, referred to the Uruguay Government debt, and 
stated that as they were aware the South American 
Government were sometimes not in a very great hurry 
to pay, but they believed that the representations they 
were making by their agent, the exertions he was 
making to secure payment of the present monthly ac- 
count of the Government, and the influence he appeared 
to possess, entitled them to look with some little hope 
upon the item as a good one. They had, however, so 
that there might be no question about it, set aside a 
sum equal to that amount, which would be retained in 
the position of reserve fund till they saw whether the 
amount was actually paid or not: As regarded the 
traffic receipts, although they were not large, still there 
was an increase. They hoped that the traffic would 
improve considerably with better times; but the im- 
provement must arise not so much from the exertions 
of this Company as from those of the Western and 
Brazilian Company, That company had engaged this 
Company’s cables, and this Company received one-fifth 
of all the earnings of that company, who also kept this 
cougeare system in working order. The land lines 
which were under this Company’s control had improved 


to some extent. The cable receipts were £18,590 last 





year, being an increase of £631 over 1879. He was 
rather disappointed at this increase, but as he had said 
they must look more to the Western and Brazilian 
Company for increasing the receipts. He then referred 
to the origin of the Company and the difficulties they 
had had in making it an English company under 
English law, from being a Brazilian company, and the 
improvements which they had since effected. The 
motion having been seconded, Colonel Tilney asked 
certain questions and submitted resolutions as to the 
directors, the fees, altering the articles of association, 
and in reference to the sending out of proxies with the 
directors’ names printed on them, but the chairman 
replied, and Colonel Tilney afterwards withdrew them. 
The report was adopted unanimously, and the retirin 
director and auditors having been re-elected, a vote o 
thanks to the chairman and directors terminated the 
proceedings, 


Tue West INDIA AND PANAMA TELEGRAPH Com- 
PANY (LIMITED).—The Demerara-Trinidad cable is 
repaired. The whole of this Company’s stations in 
the West Indies are now restored to direct communi- 
cation with England and the Continent. 


It is said that Mr. Jay Gould, in addition to his two 
Atlantic cables, intends laying cables to connect Brazil 
with New York direct, and also purposes making New 
York the centre of the telegraphic systems instead of 
London. 


The following are the final quotations of telegraphs:— 
Anglo-American, Limited, 554-56; Ditto, Preferred, 865- 
873; Ditto, Deferred, 275-28; Black Sea, Limited, ——; 
Brazilian Submarine, Limited, 104-10}; Consolidated 
Telephone Construction, 4s: 6d. to 5s. 6d. pm.; Cuba, 
Limited, 93-92; Cuba, Limited, 10 per cent. Preference, 164- 
17; Direct Spanish, Limited, 32-44; Direct Spanish, to per 
cent. Preference, 13-14; Direct United States Cable, Limited, 
1877, 103-11; Debentures, 1884, 102-104; Eastern, 
Limited, 10-104; Eastern 6 per cent, Preference, 123-13 ; 
Eastern, 6 per cent. Debentures, repayable October, 1883, 
104-107 ; Eastern 5 per cent. Debentures, repayable August, 
1887, 103-106; Eastern, 5 per cent., repayable Aug., 1899, 
106-109; Eastern Extension, Australasian and China, 
Limited, 11$-11#; Eastern Extension, 6 per cent. Debenture, 
repayable February, 1891, 109-112; 5 per cent, Australian 
Gov. Subsidy Deb. Scrip, 1900, 106-109; Ditto, registered, 
repayable 1900, 106-109; Ditto, 5 per cent. Debenture, 
1890, 103-105; Eastern and South African, Limited, 
5 per cent. Mortgage Debentures, redeemable 1900, 
104-106; Ditto, ditto, to bearer, 104-106; German 
Union Telegraph and Trust, 113-124; Globe Telegraph and 
Trust, Limited, 64-63; Globe, 6 per cent. Preference, 12$-12§; 
Great Northern, 13-134; 5 per cent. Debentures, 103- 
106; Indo-European, Limited, 28-29; London Platino- 
Brazilian, Limited, 6-64; Mediterranean Extension, Limi- 
ted, 2}-2$; Mediterranean Extension, 8 per cent. Pre- 
ference, 93-104; Oriental Telephone, #-§ ; Reuter’s Limited, 
11«12; Submarine, 270-290; Submarine Scrip, 2§-2$; 
Submarine Cables Trust, 101-104; West Coast 
of America, Limited, 44-5; West India and Panama, 
Limited, 24-24 ; Ditto, 6 percent. First Preference, 74-73; 
Ditto, ditto, Second Preference, 63-63; Western and Bra- 
zilian, Limited, 8-83; Ditto, 6 per cent. Debentures “ A,” 
104-108; Ditto, ditto, ditto, “ B,"’ 98-102; Western Union 
of U.S. 47 per cent., 1 Mortgage (Building) Bonds, 120- 
125; Ditto, 6 per cent. Sterling Bonds, 105-109 ; Tele- 
graph Construction and Maintenance, Limited, 314-32; 
Ditto, 6 per cent. Bonds, 107-110; Ditto, Second Bonus 
Trust Certificates, 33-4; India Rubber Company, 21- 
22; Ditto, 6 per cent. Debenture, 107-110, 
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